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EXPLANATION  OP  RCPCRCNCC  MARKS. 
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DianufacturerB.  sales  agents,  denlers.  contractora  and  other  usepB  are 

shown  b7  letterB  and  flguref  according  to  the  followlug  acheme.     A 

ftrst  edition  of  snch  an  undertaking  Is  auhject  to  many  dlaadvaatflses 

and  absolute  ccciirac-y  can  liardly  be  attained,  nor  are  the  entries  as 

fall  as  tb^  can  and  will  be  In  future  editlMis.  but  our  requests  for 

1  upon  wtilch  to  base  the  ratings  have  been  so  generally  and 

lly  met  that  this  new  feature  of  the  Directory  is  presented 

lence  that  It  will  be  of  sufDclent  valne  to  warrant  th«  large 

e  of  time,  labor  and  money  necessary  to  prepare  it. 
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and  have  failed  to  respond  for  requests  for  further  statements. 
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corrections  liave  lieen  received. 
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Z.  Partnerships  or  Individuals  conduct  bualnesB  ttnder  the  names 
marked  thus.    All  otJT.J"    ■'  '       ■' 


lorated  companies. 


Harui 


ary. 


jbyGoogIc 


jbyGoogIc 


jbyGoogIc 


jbyGoogIc 


DIRECTORY 


AMERICAN  CEMENT 
INDUSTRIES 


HAND-BOOK 
FOR  CEMENT  USERS 


CHAKLKS  CARROLL   BKDWN 


MUNICIPAL  ENGINEERING  COMPANY 

INDIANAPOLia  IND. 


JbyGoOgIC 


JAN  se  1903 


JU.V  20  1917 


CopyRiaHT  190S 
Municipal  Engihbbiiinc  Compa 


JbyGoOgIc 


CONTENTS. 


Imtrocuction    

Testing  of  Cbmbmt 

Specifications  for  Ckment 

Thb  Uses  of  Cbment 

Specification  fok  the  Uses  of  Cement 

Data  for  Estimates  of  Chmrnt  Work 

Cement  Laboratoribs 

Limb  and  Plaster 

Freight  Rates  on  Cembht 

Explanation  of  Referbncb  Notes 

Descriptions  of  Works  and  of  Processes  for  thb  Manufacture  of 

DlRECTORV   OF    AMERICAN    CBMHNT    INDUSTRIES 

Directory  op  Cemsht  Manufacturers    

DlBECTORV   OF  CENBHT   BRANDS 

Directory  of  Gbnbral  Sales  Agents 

FoRBiCN  Cement  Trade 

Dealers  in  Cement '. 

Contractors  and  Large  Users  of  Cement 

Enginbers,    Architects    and    Other    Svpbrvisors    of    the    Use    of 

Workbrs  in  Cement 

Cement  Tests  and  Analyses.  List  of  Laboratories  and   Engineers 

Making  Analyses  and  Tests  op  Cement  and  Cement  Materials. 

Engihbbrs  Who  Design  Cement-  Plants 

Machinery  and  Supplies  for  Cbhbht  Plants,  Machinbrv  and  Tools 

FOR  Cement  Users 

Dealbbs  in  Limb  and  Plaster 

Manufacturers  of  Limb. 

Manufacturers  of  Plaster 


jbyGooglc 


jbyGoogIc 


ADVERTISERS'  INDEX. 


Alpha  Portland  Cemeut  Co 320 

American  Art  Tile  Co B81 

Atuerk-aii  Cfiueul  Co 321 

Atlas  Portl&nd  Ceuient  Co 323 

Beardatown  Comrrete  Conalrui;tIoii   Co 509 

I..   Beokm&Q  646 

\V.    W.  B«nBou luBlde  buck  covei' 

Booth,  Uarrett  &  Blnlr 7« 

D.  C.  Buutlu 7*3 

Cl«ri^laiid  Car  Co. '....,.,    6B3 

Clevelniid  Sllex  Sloue  Co 642 

II,   J.  Coukling 742 

S.  W".  Coombs  &  Sou , 527 

\V.  D.  UuuiUng 742 

William  Fife  &  Sou 622 

UllsiHiite  CotiHtructioii  Co 664 

Clens  Fiilia  Portland  Cement  Co. 337,  339 

llatiKiii.  TuiTKe  &  Deau  318 

Hecla  I'ortlauil  Cemeut  and  Coal  Co 341 

S.  Howes  Co 742 

J.   U.   UutcbiUHOii 583 

lUinotB  Steel  Co 343 

Iroquois  Portland  Ceuiciit  Co 344 

Jeffrey  M/g.  Co 743 

Kellj*  Island  Lime  and  Trausport  Co 351 

D.  J,  Kennedy.,., 48u 

J.  B.  King  i  Co 377 

II.   W.  Kingsley 644 

K.  H.  Kirebner  &  Co 580 

Latbbury  &   Spafkinan 744 

Ijiwreut-e   Cement   Co 347-349 

IjiwreiKt  Ceiiiem  <'o.  of  Pii 34G 

I.elitgh   l'urtlan<l  Ct'iuent  Co 361 

IL  A,   U'nsing 521 

Link  Belt  .Uaohluery  Co 744 

John    l-i|ipK   579 

.Milwaukee  Cement  Co 365 

Newell    Mfg.   Co 743 

Nile*  Mine  and  Mill  Supply  Co 694 

Nortbeni  Klectrital  Mfg.  Co 74B 

Tbo8.  ITosBer  &  Son 745 


.G>H,;5le 


St.  LoulB  Portlaiid  Cement  Co 366 

StrhaelTer  &  Oengnagel 471 

T.  W.  Splnks 440 

Staudard  Pavlog  Go 743 

J.  B.  Stuart,  C.  E 660 

Walter  R.  Toy M5 

Trc^  Pubitc  Works  Co 676 

ITnion  Akron  Cemeot  Co 368 

I'tlea  Cemeot  Mfg.  Co 369 

Utioa  Hydraulic  Cemeut  Co 369 

Vulcanite  Portland  Cement  Co 371 

B.  Voigt  712 

Wabasb  Portland  Cement  Co 37B 

Warren  Bros.  Co 746 


jbyGoogIc 


PRCrACC. 

The  pablication  of  the  first  editioo  of  the  Director;  of 
American  Cement  InduBtriea  and  Hand-Book  for  Cement 
Users  was  the  direct  result  of  the  many  demands  for  infor- 
mation upon  all  questions  connected  with  the  manufacture, 
sale,  and  use  of  cement,  which  have  been  made  upon  Munic- 
ipal Engineering  Magazine,  and  of  the  conclusion,  drawn 
from  close  observation,  that  the  time  had  arrived  for  the 
publication  of  a  book  giving,  more  particularly  from  the  prac- 
tical and  commercial  standpoints,  the  answers  to  all  the 
classes  of  questions  which  tho^e  interested  in  cement  are 
asking.  The  instant  success  of  the  book  proved  the  correct- 
ness of  this  conclusion,  and  tbn  necessity  of  issuing  a  new 
edition,  aa  well  as  of  keeping  the  directory  features  up  to 
date  and  the  hand-book  abreast  of  the  rapid  advance  in  the 
manufacture  and  use  of  cement,  gives  the  opportunity  to 
make  some  improvements  which  will  add  greatly  to  its  value 
for  bnsiness  purposes  and  some  which  will  be  of  benefit  to 
the  users  of  cement. 

The  greatest  addition  to  the  value  of  the  book  to  all  con- 
nected with  the  commercial  handling  of  cement  will  be  found 
in  the  credit  ratings,  which  are  affixed  to  the  names  in  the 
directory  of  all  those,  for  which  reliable  reports  could  be 
obtained,  who  do  enough  bnsiness  in  selling  or  buying  cement 
or  in  contracting  for  work  in  which  it  is  used,  to  make  the 
information  of  interest  to  any  one.  This  feature,  in  effect, 
makes  the  book  equal  to  a  commurcial  agency  in  its  field  at 
a  small  fraction  of  the  cost  of  subscription  to  such  an  agency. 

Another  valuable  feature  is  the  statement  of  the  number 
of  barrels  of  cement  handled  i>er  year  by  individual  agents, 
dealers  and  contractors.  This  statement  is  approximate,  but 
is  sufficiently  accurate  to  enable  one  to  form  some  idea  of  the 
amount  of  cement  business  done. 

The  introductory  chapter  is  revised  in  view  of  the  consid- 
erable advances  during  the  year  1901  in  the  cement  trade  and 
2  -  I 
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in  the  uses  to  which  cement. is  put.  A  review  of  these  ad- 
vances makes  a  considerable  addition  to  the  chapter. 

In  the  chapters  on  testing  cement,  on  specifications  for 
cement  and  for  its  use,  on  the  uses  of  cement  and  on  testing 
laboratories,  additions  to  cover  the  advances  of  the  year  are 
made  and  also  some  illustrations  in  the  form  of  reproductions 
j)t  drawings  and  photographs.  \Yhile  these  pictures  are  not 
essentials,  they  aid  in  giving  clearness  to  descriptions  and  in 
fixing  them  in  the  memory.  • 

Many  new  names  of  companies  organized  for  the  manu- 
facture of  cement  are  added  to  the  list  and  new  plants  are 
reported  as  in  operation.  Most  of  these  are  built  upon  lines 
similar  to  those  heretofore  constructed,  so  that  detailed  de- 
scriptions are  not  necessary;  some  additions  to  the  descrip- 
tions of  works  have  been  made,  however.  Completeness  of 
detail  in  these  descriptions  has  not  been  sought,  for  the  rea- 
son, as  stated  in  the  Itrst  edition,  that  factories  generally 
object,  quite  properly,  to  publishing  the  results  of  their  ex- 
perience in  reducing  the  cost  of  making  cement.  They  are 
believed  to  be  complete  enough  to  enable  the  careful  reader 
to  form  a  judgment  of  the  conditions  under  which  the  cement 
is  manufactured,  and  thus  aid  in  making  selections  of 
cements  for  any  desired  uses. 

The  general  features  of  each  chapter,  with  the  above  ex- 
ceptions, are  the  same  as  in  the  first  edition,  and  may  be 
stated  as  follows: 

The  chapter  on  the  uses  of  cement  is  not  smalt,  but  it  is  not 
complete.  The  extension  of  the  use  of  cement  has  been  so 
rapid  in  the  last  few  years  that  it  is  diflflcult  to  keep  pace  with 
It.  The  chapter  tries  to  confine  itself  to  such  uses  as  have 
stood  the  test  of  time  and  is  believed  to  fill  the  field  it  at- 
tempts to  cover  satisfactorily.  It  will  be  still  further  ex- 
tended in  future  editions  as  may  seem  desirable. 

The  chapter  on  specifications  gives  samples  of  standard 
specifications  for  the  various  uses  of  cement  which  are  known 
to  give  satisfaction.  Variations  with  conditions  of  climate, 
soil,  materials,  etc.,  are  shown  in  the  difference  in  specifica- 
tion. The  author  and  the  locality  for  which  the  specification 
is  made  are  given  whenever  it  seemed  desirable. 

Google 
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Enough  is  giTen  regarding  testing  laboratories  to  show 
what  the  facilities  in  such  laboratories  should  be,  and  the 
work  which  they  may  be  expet^ted  to  do.  Municipal  and  gov- 
ernment laboratories  do  not  usually  make  tests  on  materials 
beyond  their  own  requirements,  but  occasionally  arrange- 
ments for  such  tests  or  the  use  of  the  machinery  can  be  made. 
A  number  of  the  colleges  in  the  country  have  facilities  for 
partial  physical  tests  of  cement  and  concrete  and  for  chem- 
ical analysis,  and  with  most  of  them  arrangements  can  be 
made  for  special  tests.  But  few  are  open  at  all  times  for 
testing  on  a  commercial  basis.  There  are  also  a  number  of 
private  laboratories  with  which  arrangements  can  be  made 
for  partial  tests  and  analyses  of  cements.  But  few  of  these 
are  on  a  pernmncnt  commercial  basis.  There  has  been  no 
attempt  at  completeness  in  tlie  list  beyond  the  laboratories 
which  may  be  considered  to  be  always  ready  for  making  tests 
and  analyses  on  a  commercial  basis. 

The  list  of  brands  or  names  under  which  cement  is  sold  ia 
large,  larger  than  the  actual  number  of  different  cements 
which  are  manufactured.  It  is  believed  that  the  book  is  suc- 
cessfal  in  listing  each  brand  of  American  Portland  cement 
under  at  least  one  of  its  names.  The  large  number  of  small 
scattered  plants  for  the  manufacture  of  natural  hydraulic 
cement  and  the  fact  that  in  such  districts  as  that  about  Louis- 
ville the  product  of  many  mills  is  marketed  by  one  company, 
make  it  probable  that  every  brand  of  natural  hydraulic 
cement  is  not  listed.  All  those  of  more  than  local  reputations 
are  included  in  the  list,  but  less  attention  has  been  paid  to 
this  class  of  cements,  except  so  far  as  the  leading  manufac- 
turers are  concerned,  than  to  the  American  Portland  cements. 
The  circulars  requesting  information  concerning  cement  con- 
tained a  request  for  information  regarding  foreign  cements 
sold  in  the  American  market,  which  has  been  overlooked  by 
some  of  the  agents  and  importers  to  which  they  were  sent. 
As  the  sale  of  these  cements  is  at  a  standstill  or  is  diminish- 
ing, strong  effort  to  make  the  list  of  foreign  cements  com- 
plete has  not  been  made. 

The  list  of  sales  agents  will  be  found  convenient.  It  in- 
cludes all  the  distributers  of  American  cements  and  some  of 
the  larger  dealers  as  well  as  most  of  the  agents  and  importers 
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of  foreign  cements.  Cement  maDafactaring  companies  who 
market  their  jown  prodncts  are  not  included  in  this  list. 

The  list  of  dealers  in  cement  includea  those  in  all  cities, 
Tillages  and  towns  of  more  than  2,000  population.  It  is  excep- 
tionally complete  and  accurate.  The  information  is  new  and 
brought  to  date,  and  is  believed  to  be  strictly  accurate.  This 
feature  makes  it  one  of  the  most  reliable  and  most  complete 
lists  of  this  nature  which  has  ever  been  published. 

The  same  may  be  said  of  the  lists  of  cement  users.  It  has 
not  been  possible  in  all  cases  to  make  a  complete  differentia- 
tion of  contractors  and  workers  in  cement,  nor  has  it  always 
been  possible  to  separate  the  names  of  architects  and  engi- 
neers, strictly  according  to  their  professions.  In  the  first 
case  the  list  of  contractors  contains  all  the  names  of  con- 
tractors using  cement  in  their  work  and  the  names  of  such 
workers  in  cement  as  are  at  the  same  time  contractors. 

The  list  of  workers  in  cement  contains  the  names  of  those 
who  are  to  be  classed  strictly  under  this  heading.  In  the 
same  way  the  list  of  engineers  contains  the  names  of  engi- 
neers supervising  the  use  of  cement,  including  city  engineers, 
and  also  the  names  of  those  who  are  not  definitely  known  to 
belong  strictly  to  the  class  of  architects.  Those  known  to 
be  architects  have  the  letter  A  following  their  names  in  the 
list. 

The  list  of  cement  testing  laboratories  will  be  found  to  be 
a  convenience  when  tests  of  material  are  desired.  The  list 
given  is  reliable  and  distributed  through  the  country  so  that 
at  least  one  laboratory  in  the  list  is  within  easy  reach  from 
any  point. 

The  list  of  manufacturers  of  machinery  contains  a  repre- 
sentative list  of  the  makers  of  machinery  for  use  in  the 
manufacture  of  cement  and  of  the  makers  of  tools  for  the 
manipulation  of  cement,  from  concrete  mixers  to  cement 
workers'  tools.  The  extension  of  th*"  cement  field  and  the 
large  number  of  plants  under  construction  and  contemplated 
is  extending  this  list  almost  daily.  No  line  of  machinery 
used  in  a  cement  mill  is  omitted. 

The  fact  that  in  most  cases  dealers  in  cement  are  also 
dealers  in  lime  and  plaster  and  the  pronounced  tendency  to 
use  cement  in  place  of  or  in  combination  with  lime  and  plas- 
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ter  are  botb  very  good  reaeona  for  adding  some  consideration 
of  these  materials  to  a  book  on  cement.  The  decision  to 
admit  them  was  made  80  late  that  it  waa  possible  to  add  to 
the  first  edition  only  short  lists  of  dealers  in  and  manufac- 
turers of  lime  and  plaster.  These  lists  are  extended  in  this 
edition,  and  descriptions  of  methods  of  manufacture  of 
these  materials  are  given  a  chapter,  which  also  Includes 
specifications  for  the  use  of  cement  in  combination  with  them. 
The  dealers  in  cement  in  cities  and  towns  of  about  30,000 
population  or  less  are  also  dealers  in  lime,  plaster  and  similar 
materials.  This  is  true  to  some  extent  also  in  the  larger 
cities,  80  that  the  list  of  ceiUent  dealers  may  fairly  be  used 
where  the  list  of  dealers  in  the  other  materials  mentioned  is 
wanting. 
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INTRODUCTION. 

Strictly  speaking,  the  title  of  this  booli,  Directory  of 
American  Oemeut  Imlimtries,  confines  it  to  the  consideration 
of  American  made  cements,  and  this  is  practically  the  case, 
but  little  space  being  taken  up  with  foreign  cements.  A  still 
further  restriction  is  made  so  far  as  the  amount  of  detail  is 
concerned,  since  the  cements  sold  under  the  name  of  Portland 
are  those  which  are  most  carefully  and  fully  treated.  The 
general  distribution  of  small  natural  cement  plants  through- 
out the  many  districts  containing  cement  rock,  which  produce 
cement  almost  entirely  for  local  consumption,  and  the  prac- 
tical uniformity  of  methods  used,  make  it  unnecessary  to  use 
much  space  in  their  consideration,  beyond  the  larger  works 
with  extended  reputation  for  excellence  of  product. 

One  of  the  first  questions  which  arises  is  that  of  definition. 
Since  this  is  a  hook  which  takes  the  market  as  it  exists,  it  is 
necessary  to  list  all  the  cements  using  the  name  Portland 
under  thaf  classification.  Care  is  taken  to  make  the  refer- 
ence from  the  lists  of  brands  and  manufacturers  in  the  Direc- 
tory to  the  descriptions  of  works,  materials  and  processes  so 
clear  and  so  convenient  that  it  is  easy  to  determine  the  char- 
acter of  materials  used,  and  the  processes  followed,  and  thus 
to  form  a  good  judgment  of  the  kind  and  quality  of  the 
product.  In  general  it  will  be  found  that  under  the  heading 
of  some  one  factory  a  full  description  of  the  materials  and 
methods  is  given  and  that  others  using  practically  the  same 
materials  and  methods  are  described  in  more  condensed 
statements,  but  with  sulllcieut  fullness  to  be  interpreted 
without  further  reference  by  one  who  has  carefully  gone  over 
the  entire  list  of  descriptions.  Many  varieties  of  materials 
are  used  and  a  number  of  different  processes. 

Those  cements  which  are  produced  by  burning  a  natural 
cement  rock  directly  are  all  in  the  class  of  natural  hydraulic 
cements.  In  such  districts  as  Koseudale  and  Tjouisville,  and 
in  such  cases  as  L'tica,  Akron,  Milwaukee,  Fort  Scott,  etc., 
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wberc  tbe  name  of  the  district  is  a  distinguishing  mark,  it  is 
added  to  the  name  of  the  brand. 

In  some  cases,  notably  some  of  the  factories  in  the  Rosen- 
dale  district,  some  selection  and  mixture  of  rocks  of 
somewhat  different  composition  is  made,  without  the  care 
and  expense  incident  to  regular  chemical  analysis  to  insure 
absolute  uniformity  and  majcimiim  quality  of  product.  These 
are  classed  as  natural  hydraulic  cements. 

In  the  Lehigh  region  it  is  a  common  practice  to  improve 
the  quality  of  the  natural  cement  manufactured  by  adding 
to  it  inferior  portions  of  the  product  of  the  Portland  cement 
departments,  or  a  proportion  of  the  regular  Portland  cement 
where  the  uniformity  in  quality  of  the  rotary  kiln  product 
obtains.  This  produces  an  "Improved"  hrond,  which  will  be 
found  in  the  alphabetical  list  of  cement  brands  under  "Im- 
proved." Some  of  the  works  in  the  same"  region  ploce  upon 
the  market  second  and  third  grades  of  Portland  cement,  some 
of  which  are  made  from  the  inferior  portions  of  the  clinker 
produced  by  the  kilns  and  some  mixtures  of  a  portion  of 
natural  hydraulic  cement  with  the  product  of  the  Portland 
cement  process.  If  marketed  under  the  name  of  Portland 
cement  they  will  be  found  in  that  list,  although  adulterated. 
The  manufacturers  turning  out  these  brands  are  uaoatly 
careful  to  distingnisb  between  them  in  their  advertising  lit- 
erature, and  the  tables  of  results  of  tests  will  also  give  some 
indication  of  the  difference  in  quality.  The  names  of  brands 
given  under  the  entry  of  the  company  in  the  list  of  manufac- 
turers are  as  nearly  as  possible  in  the  order  of  their  value. 

Perhaps  the  only  definition  of  Portland  cement  which  will 
fit  all  the  American  brands  marketed  under  that  name  is  tbe 
following:  A  Portland  cement  is  one  made  from  an  artificial 
mixture  of  materials  containing  lime,  silica  and  alumina  in 
proper  proportions.  With  a  very  few  exceptions,  which  are 
distinguisbed  wherever  necessary  in  this  book  by  the  word 
(puzzolan)  in  parenthesis,  this  definition  may  be  restricted 
profitably  by  adding  the  requirement  that  the  mixture  shall 
be  made  by  finely  grinding  the  materials  together  and  shall 
then  be  burned  to  a  hard  clinker  at  a  high  temperature. 
With  this  restriction  all  the  American  cements  which  have 
been  considered  as  belonging  to  this  class  are  included  under 
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the  deflnition,  and  also  thone  which,  niAdc  from  slag  and  lime, 
are  treated  by  the  Portland  cement  process  of  mixing,  calcin- 
ing and  grinding.  These  cements  can  be  distinguished  in  the 
descriptions  of  the  works.  It  is  now  conceded  by  nearly 
every  expert  that  these  "calcined  slag"  cements  may 
be  classed  as  Portland  cements.  The  definitions  of  Portland 
and  puzzolan  cements  recommended  by  a  commission  of  engi- 
neer officers  of  the  United  States  Army  have  been  accepted 
as  the  standard  definitions  and  on  the  whole  the  most  satis- 
factory practical  statements  of  the  differences  which  have 
been  formulated.  The  board  consisted  of  Maj.  Wm.  L.  Mar- 
shall, Maj.  Wm.  H.  Bixby  and  Capt.  Charles  S.  Riche,  of  the 
Corps  of  Engineers,  United  States  Army.    The  report  says: 

Portland  cements  are  products  obtained  from  the  heating 
or  calcining  up  to  incipient  fusion  of  intimate  mixtures, 
either  natural  or  artificial,  of  argillaceous  with  calcareous 
substances,  the  calcined  product  to  contain  at  least  1.7  times 
as  much  of  lime  by  weight  as  of  the  materials  which  give  the 
lime  its  hydraulic  properties,  and  to  be  finely  pulverized  after 
said  calcination,  and  thereafter  additions  or  subatitutions, 
for' the  purpose  only  of  regulating  certain  properties  of  tech- 
nical importance,  to  be  allowable  to  not  exceeding  2  per  cent, 
of  the  calcined  product;  otherwise  additions  or  substitutions 
after  calcination  are  adulterations,  necessitating  a  change  of 
oame. 

Puzzolan  cements  are  products  obtained  by  intimately  and 
mechanically  mixing,  without  subsequent  calcination,  pow- 
dered hydrates  of  lime  with  natural  or  artificial  materials, 
which  generally  do  not  harden  under  water  when  alone,  but 
do  so  when  mixed  with  hydrates  of  lime  (such  materials  being 
puzzolan,  santorin  earth,  trass  obtained  from  volcanic  tufa, 
furnace  slag,  burnt  clay,  etc.),  the  mixed  product  being 
ground  to  extreme  fineness. 

The  Corps  of  Engineers,  United  States  Army,  also  defines 
natural  cement  as  one  made  by  calcining  natural  rock  at  a 
heat  below  incipient  fusion,  and  grinding  the  product  to 
powder. 

The  definition  for  Portland  cement  adopted  by  the  Inter- 
national Uuion  for  Testing  Engineering  Materials  is  in  accord 
with  that  given  above.    It  is : 

Portland  cement  is  a  definite  designation  for  a  hydraulic 
cement  produced  by  burning  an  intimate  natural  or  artificial 
mixture  of  lime  with  clay  or  other  materials  which  contain 
silicates  enough  for  combination  and  afterward  grinding  to 
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powder,  and  mixtures  of  Portland  cement  witli  other  ma- 
terials are  not  included  under  the  term  Portland  cement. 

Rock  from  which  to  make  natural  hydranlic  cement  is  said 
to  have  been  first  discorered  in  this  country  by  Canvass 
HTiite  in  1818,  when  an  engineer  on  the  construction  of  the 
Erie  canal.  As  hydraulic  cement  was  needed  on  other  canals, 
other  deposits  were  found  at  Boseudale,  N.  Y.,  about  1823; 
Lockport,  K  Y.,  1824;  Lonieville,  Ky.,  182!>;  Cumberland  and 
Bound  Top,  Md.,  1836;  Utica,  111.,  1838,  and  later  in  Virginia 
and  the  Lehigh  Valley  district  of  Pennsylvania.  Hydraulic 
cement  was  first  made  at  Akron,  N.  Y.,  in  ISiO;  Fort  Scott, 
Kas.,  in  186S,  at  Milwaukee  in  18T5. 

The  development  of  the  natural  cement  industry  is  indi- 
cated by  the.  following  statements  of  the  amounts  manufac- 
tured in  various  years: 

Year-  No.  o<  Works.  Product,  Valne  incU.  a  bbl, 

1380  2,030,000  bbls. 

1885  4,100,000     " 

1890  7,083,204     "  51.37 

1895  67  7,741,077     "  S0.33 

1900  76  8,383,519    "  44.48 

The  general  distribution  of  the  industry  over  the  country 
and  the  variation  in  price  in  different  districts  is  shown  by 
the  following  table  for  1900: 

Stale.  Sa.<A  Wgrks.  No.  of  Barrels.  Value. 

Geoi^ia 1  28.000  t    21.000 

nUnois 3  369.276  129.446 

Indi&HB.  and  Kentucky 1<>  2,750.000  687.500 

Kans&a 3  146.000  58,400 

Maryland 4  375,070  134.028 

Minnesota 2  109,403  S4.701 

Nebraska 1  500  400 

New  York 29  3,409,085  2,045,451 

Ohio 3  35,029  17,514 

Pennsylvania 5  687,838  343,919 

Tennessee 1  10.000  8,000 

Texas 1  17,000  38,900 

Virsrioia 3  25,313  15,187 

Wisconsin 1  461,005  184.402 

The  usual  procesci  used  in  making  natural  hydraulic  cement 
is  to  reduce  the  roek  to  kiln  size  by  crnshei"  or  otherwise,  and 
burn  it  in  a  continuous  vertical  kiln,  into  which  it  is  fed  in 
alternate  layers  with  the  coal  or  coke  used  as  fuel.  The 
product  is  taken  out  cold  at  the  bottom  of  the  kiln,  run 
through  crusher  and  cracker  and  then  ground  between  buhr 
stones,  the  fine  material  being  separated  and  that  refused  by 
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the  screeDB  returned  to  the  stonee  for  further  grlDding.  But 
slight  Yariations  from  this  program  are  made,  Tariations  in 
plantB  being  mainly  in  details  of  handling.  Three  or  four  nat- 
ural cement  planta  have  installed  Portland  cement  grinding 
machinery.  The  ordinary  product  of  the  natural  cement  kiln 
is  not  burned  bo  hard  ae  is  necessary  with  Portland  cement, 
80  that  the  stone  mills  are  ordinarily  able  to  grind  the  clinker 
satisfactorily. 

The  materials  used  for  making  Portland  cement  are  qaite 
various.  In  the  Lehigh  region  and  those  of  the  same  geologi- 
cal horizon  two  kinds  of  rock  are  used.  There  is  an  occa- 
sional deposit  of  cement  rock  which  is  so  near  the  correct 
comiKtsition  and  so  uniform  that  but  one  kind  is  used.  One 
ia  an  argillaceous  limestone  making  a  good  quality  of  natural 
hydraulic  cement  when  burned  in  the  ordinary  kiln.  The 
composition  of  this  rock  is  Very  uniform  in  the  deposits  which 
lire  used  for  cement  making  and  the  beds  are  very  deep,  in 
some  cases  approximating  ;}00  feet.  To  this  rock  there  must 
be  added  a  certain  proportlMi  of  limestone,  approximately  20 
per  cent.,  to  produce  the  proper  mixture  to  stand  the  high 
heat  of  the  kilns  and  produce  a  true  Portland  cement.  These 
materials  are  mixed  and  gronnd,  the  composition  of  the  two 
kinds  of  stone  being  watched  very  closely  that  necessary 
changes  may  be  made  in  the  proportions,  0-radual  reduction 
by  rock  crushers,  crackers  and  mill  stones,  Griffln  mills  or 
ball  and  tube  mills,  is  the  rule.  Several  new  grinding  mills 
are  now  entering  the  field,  differing  but  little  in  principle 
from  some  of  those  in  use,  but  claiming  special  excellence  in 
details. 

The  powdered  atone  from  the  grinding  mills  Is  moistened 
and  made  into  bricks  when  burned  in  vertical  kilns,  the  bricks 
being  dried  thoroughly  by  hot  air.  There  are  a  few  modified 
i^hofcr,  Johnson  and  Dietzsoh  continuous  kilns  in  use  and  a 
very  few  dome  kilns.  When  the  latter  kiln  is  used  the  oold 
kilu  is  filled  with  alternate  layers  of  the  bricks  of  slurry  and 
the  coal  or  coke  used  as  fuel.  The  kiln  is  then  ignited  and 
kept  burning  until  the  fuel  is  consumed.  The  amount  of  fuel 
to  produce  the  proper  degree  of  calcination  must  be  deter- 
mined before  hand.  When  the  kiln  has  had  time  to  cool,  the 
clinker  is  taken  out,  carefully  sorted  and  the  good  material 
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Bent  to  the  cruaber.  Counting  the  time  for  sorting  and  cool- 
ing the  kiln,  the  capacity  of  the  intermittent  kiln  is  about  25 
barrels  of  cement  a  da;  when  well  managed,  and  it  requires 
fuel  amonnting  to  2J)  per  cent,  or  more  of  the  weight  of 
cement  produced.  The  continuons  vertical  kilns  for  bnrning 
Portland  cement  muat  be  capable  of  attaining  a  much  higher 
temperature  than  the  ordinar;  lime  or  natural  cement  kiln. 
The  various  patterns  produce  the  same  effect  in  somewhat 
similar  manner  to  the  Shofer  kiln.  It  is  three  stories  in 
height.  The  slurry  bricks  are  put  into  the  kiln  on  the  upper 
floor  through  charging  doors  at  the  foot  of  the  stack.  The 
heat  arising  from  the  combustion  below  thoroughly  dries  the 
bricks  and  heats  them.  The  fuel  is  put  in  through  atoke 
holes  on  the  floor  below,  and  may  be  of  the  cheaper  kinds 
of  coal.  The  combustion  takes  place  in  a  section  of  the  shaft 
which  is  very  mnch  less  in  cross  section  than  either  above  or 
below,  that  the  draft  may  be  concentrated  and  the  heat  as 
intense  as  is  neceasary.  The  clinker  is  removed  below  from 
an  enlarged  section  of  the  kiln,  and  as  it  is  removed  the 
material  above  drops  dow>i,  thus  making  the  action  of  the 
kiln  continuous.  The  draft  of  air  for  the  fire  being  through 
the  hot  clinker,  serves  to  cool  that  material  and  itself  be- 
comes heated  and  thus  aids  combustion.  These  kilua  are 
economical  of  fuel,  requiring  about  12  per  cent,  of  the  weight 
of  the  cement  product  in  coal.  They  may  be  run  as  high  aa 
75  barrels  of  cement  a  day.  The  product  ia  more  uniform 
than  with  the  intermittent  kiln,  but  still  requires  careful 
selection,  as  the  process  is  not  absolutely  under  the  constant 
control  of  the  operator. 

The  lotary  kiln  was  invented  in  England,  but  was  mado 
fauccessfnl  in  this  country.  In  the  Lehigh  region  the  pow- 
dered sTone,  having  been  thoroughly  dried  before  grinding,  ia 
fed  into  the  upper  end  of  the  rotary  kiln,  which  ia  a  steel 
cylinder,  lined  aa  necessary,  about  6  feet  in  diameter  juid 
from  50  to  75  feet  long,  depending  somewhat  upon  the  form 
of  the  material  to  be  burned,  revolving  slowly.  It  ia  set  on 
J*  slight  incline  so  that  the  raw  material  gradually  runs  to 
the  lower  end.  Gas,  oil  or  powdered  coal  is  used  as  fuel,  the 
one  used  being  forced  under  pressure  into  the  lower  end,  all 
three  boming  at  the  point  of  entrance  with  about  the  same 
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character  of  flame.  The  force  of  blast,  amount  of  fuel,  and 
rate  of  rotation  of  the  cylinder  being  under  the  instantaneous 
control  of  the  operator,  the  character  of  the  product  depends 
entirely  upon  his  attention  to  the  work,  and  practically  every 
particle  of  the  resulting  clinker  makes  the  highest 
grade  of  cement  of  which  the  material  is  capable. 
The  rotary  kiln  burns  in  fuel  a  little  more  than  one-third  the 
weight  of  the  cement  produced,  and  kilns  are  made  capable 
of  turning  out  100  to  150  or  even  200  barrels  of  cement  a  day. 
The  effect  of  this  kiln  upon  the  development  of  the  cement 
industry  is  considered  later. 

The  clinker  may  be  run  through  crushers  and  crackers  if 
large  enough  to  need  it.  That  from  rotary  kilns  is,  however, 
so  small,  say  the  size  of  peas  or  a  little  larger,  that  this  is  not 
necessary.  A  few  mills  use  huhr-stones  for  grinding,  but 
most  Portland  cement  clinker  is  too  hard  to  grind  economi- 
cally in  this  manner.  The  Griffin  mill,  an  American  invention, 
consists  of  a  steel  ring,  against  the  inside  surface  of  which 
a  heavy  steel  roll  revolving  on  a  vertical  shaft  presses  by 
centrifugal  force.  A  separator  drops  the  fine  material  into 
conveyors  for  transfer  to  the  stock  room  and  returns  the 
coarser  material  to  the  mill  for  further  grinding.  Other  mills 
on  similar  principle  but  differing  materially  in  design  are  en- 
tering the  field.  The  ball  mill  is  approximately  a  cylinder 
partly  filled  with  steel  balls  or  round  pebbles  of  very  hard 
stone  and  arranged  with  screens  for  separating  the  fine 
product  and  returning  the  coarse  product  to  the  mill.  It  was 
originally  used  in  the  same  manner  as  the  other  mills  men- 
tioned, but  is  now  generally  used  as  a  first  reducer,  the  ma- 
terial when  it  is  reduced  to  the  required  size  passing  to  a 
tube  mill,  which  has  a  continuous  cylindrical  surface,  is  much 
longer,  and  set  on  a  slight  inclination  so  that  the  material 
passes  slowly  from  one  end  of  the  mill  to  the  other.  The  size 
of  the  particles  of  clinker  fed  to  the  tube  mill,  the  amount 
of  pebbles  with  which  it  is  charged,  the  rate  of  rotation  and 
the  length  of  the  tube  are  variable  quantities,  the  resulting 
design  in  any  particular  case  giving  a  uniform  fineness  of 
product.  The  clinker  from  the  ball  mill  is  fed  into  the  tube 
mill  through  the  axis  at  the  upper  end  and  drops  out  at  the 
circumference  or  otherwise  as  desired  at  the  lower  end.    If 
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the  mill  ia  properly  designed,  a  separator  to  return  partly 
ground  material  is  not  necessary.  There  are  also  closed  peb- 
ble mills  into  which  the  material  to  he  ground  is  introduced 
in  charges,  each  charge  being  run  a  definite  length  of  time,  as 
determined  hy  experience.  The  finely  ground  material  ia 
then  removed  and  a  new  charge  put  in.  With  any  of  the 
apparatus  mentioned  any  desired  degree  of  fineneBS  can  be 
secured.  The  particular  apparatus  to  be  used,  and  the  length 
of  time  the  material  muat  be  retained,  depend  upon  the  hard- 
ness of  the  material,  the  fineness  desired  and  the  cost  of 
operation  allowable. 

In  some  factories  the  raw  materials  are  limestone  and  clay 
or  shale,  which  may  be  treated  by  the  dry  or  the  semi-wet 
processes  already  described. 

In  most  of  the  factories  of  Ohio,  Indiana  and  Michigan  the 
wet  process  of  mixing  the  materials,  or  some  modification  of 
it  is  used.  The  marl  is  excavated  from  the  lake  or  marsh  at 
the  bottom  of  which  it  has  been  deposited  by  nature  and 
is  pumped  or  otherwise  conTeyed  to  a  bin  or  basin  in  the  fac- 
tory. The  clay  or  shale  is  brought  in  from  the  bank  and  the 
two  materials  are  mixed  in  edge  runner  mills  with  water 
enough  to  allow  the  mixture  to  flow  into  another  basin  and 
be  pumped  through  wet  grinding  mills,  and  kept  moving  in 
tanks,  where  it  is  analyzed  and  the  misture  corrected. 
Thence  the  wet  material  is  pumped  into  the  upper  end  of 
rotary  kilns  similar  to  those  mentioned  above,  dropping  out 
at  the  lower  end  as  well  burned  Portland  cement  clinker. 
The  process  of  mixing  varies  somewhat  in  different  mills,  but 
is  in  principle  that  followed  in  the  best  European  plants.  The 
material  variations  are  noted  in  the  descriptions  of  works. 

One  or  two  factories  in  this  country  use  chalk  and  clay. 

The  manufacture  of  a  cement  from  blast  furnace  slag  is  a 
recent  development  in  this  country.  Two  factories  are  now 
taking  the  slag  from  furnaces  using  suitable  ore,  cooling  it 
suddenly  with  water  and  mixing  the  resulting  slag  sand  with 
limestone  or  lime.  The  materials  are  thoroughly  dried  and 
mixed  and  then  pulverized  and  fed  to  a  rotary  kiln  according 
to  the  di^  process.  The  resulting  clinker  is  ground  and  pro- 
duces a  cement  with  similar  constituents  and  characteristics 
and  made  by  a  similar  process  to  other  American  Portland 
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cements,  ao  that  it  can  not  he  exoluded  by  definition  of  pro- 
cesa  or  product  from  the  list  of  Portland  cements. 

Several  factories  are  x>ioducing  a  cement  properly  claBRe<I 
aa  puzzolan  by  mixing  blast  fuinare  alag,  prepartd  as  -Je- 
scribed,  with  sLil^ed  lime  and  grinding  to  the  desired  fineness. 
Although  often  sold  nnder  the  name  of  Portland  cement  and 
available  for  many  of  the  same  purposes,  it  is  not  a  trae 
Portland  oement  according  to  the  accepted  definitions  given. 
It  is  distinguished  in  the  subsequent  descriptions  and  lists  by 
the  added  word  puzzolan.  The  spelling  of  the  word  puzzolan 
has  been  changed  from  that  used  in  the  first  edition  of  this 
book,  for,  althongh  the  form  pozznolana  shows  its  derivation 
most  clearly,  the  adoption  of  tlie  shorter  form  t)y  the  Corps 
of  Engineers,  United  States  .^rmy,  and  by  prominent  manu- 
facturers, as  well  as  the  tendency  of  our  language  toward  the 
shortest  forms  possible,  makes  the  latter  the  more  desirable. 

A  few  factories  are  making  cement  by  a  special  process  con- 
sisting in  the  intimate  mixture  of  dry  sand  and  cement  fol- 
lowed by  very  fine  grinding,  so  that  the  result  is  an  impalpa- 
ble powder  composed  of  cement  and  sand.  Tests  of  proper 
materials,  very  finely  ground,  show  some  surprisingly  high  re- 
sults for  tensile  strength,  and  briquettes  on  long  time  tests 
sometimes  show  higher  results  than  the  neat  cement  from 
which  the  mixture  was  made.  These  cements  are  called  ailica 
cements.  The  tendency  to  cheapen  the  cement  is  observed  in 
aome  of  these  brands  as  in  other  brands  of  Portland  cement, 
but  there  are  a  few  brands  of  silica  Portland  cements  which 
have  a  deservedly  high  reputation  for  strength  and  uniform- 
ity, especially  in  tests  of  mortar  briquettes. 

A  short  statement  of  the  principal  reasons  for  the  enor- 
mous development  of  the  American  cement  industry  may  be 
of  interest.  It  is  largely  due  to  two  causes.  One  ia  the  in- 
crease in  density  of  population  and  the  consequent  increase 
in  the  amount  of  work  in  which  cement  has  long  been  used 
and  in  the  great  extension  of  the  number  of  uses  to  which 
cement  can  be  put;  and  the  other  is  the  development  of  labor- 
saving  processes  for  manufacture  which  reduce  the  cost,  bo 
that  cement  can  be  used  for  many  constructions  from  which 
it  has  been  largely  excluded  on  account  of  the  relative  cheap- 
ness of  other  materials. 
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Tbe  intemiittent  vertical  kiln,  similar  to  the  lime  kiln,  was 
first  used  in  burning  natural  cement,  perhaps  as  early  as 
1823,  in  this  country.  It  was  soon  followed  by  tbe  continuouB 
kiln,  of  similar  type,  but  with  more  than  double  the  capacity, 
because  no  time  was  lost  in  cooling  the  calcined  material  and 
recharging  and  reflring  the  kiln.  The  comparatively  low  tem- 
perature in  the«e  kilns  is  sufficient  for  the  calcination  of  the 
natural  cement  rook;  in  fact,  a  higher  temperature  injures 
the  product  from  some  deposits  of  cei^ent  rock. 

The  Portland  cement  industry  developed  in  other  conntries, 
notably  in  England,  France  and  Uermany,  using  chalk  or- 
limestone  and  clay  as  materialB.  Intermittent  kilns  like  tbe 
dome  kilns,  continuous  kilns  like  the  IMetzscb,  and  ring  kilns 
like  the  HofTman,  were  used,  the  high  temperature  necessary 
for  complete  calcination  of  the  exact  mixture  necessary  for 
Portland  cement  being  obtainable  in  the  special  combustion 
chambers  or  by  tlic  methods  of  charging  and  burning.  With 
the  very  Itest  of  care,  however,  it  was  impossible  to  secure 
uniform  calcination  of  all  the  products  of  the  furnace,  and 
very  careful  selection  of  clinker  was  necessary  that  tbe 
cement  be  uniform.  This  necessitated  much  hand  labor  with 
a  certain  expertness,  and  with  the  vast  ajnount  of  labor 
necessary  in  making  bricks,  drying  them  and  depositing  them 
in  the  kiln  and  the  many  handlings  between,  made  a  total 
which,  under  American'  conditions  of  labor,  insured  a  price 
too  high  to  compete  with  cement  produced  with  the  cheaper 
labor  of  Kurope. 

Notwithstanding  this  and  the  entire  difference  in  materials, 
Mr.  r>.  O.  Saylor  conceited  the  idea  of  making  Portland 
cement  by  European  methods,  modified  to  make  them  fit  the 
materials  he  had,  viz.:  the  natural  cement  rock  of  the  Ijehigh 
region  and  limestone.  After  years  of  experimenting  he  suc- 
ceeded in  making  a  liigh  grade  of  Portland  cement  by  mixing 
the  two  kinds  of  rock  in  proper  proportions,  and  by  intro- 
ducing labor  saving  devices  and  improved  machinery  was  able 
to  compete  in  the  American  market  with  foreign  cements, 
with  some  help  from  the  tariff,  except  where  the  prejudice  in 
favor  of  foreign  cement  at  any  price  could  not  be  overcome. 

Ten  years  after  Mr.  Saylor  made  his  first  Portland  cement 
Raosome  patented  in  England    and    the  United  States  the 
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rotary  kiln,  using  gas  for  fuel,  but  with  the  Bmall  kilna  used 
and  the  previous  treatment  of  raw  material  it  was  a  failure. 
The  Atias  Portland  Cement  Company  took  np  the  kiln,  and 
with  the  more  favorable  hard  and  dry  materials  of  the  Lehigh 
Valley,  finally  made  a  success  of  it.  Crude  oil  was  later 
-  introduced  for  fuel,  which  is  now  almost  entirely  displaced  by 
finely  powdered  coal. 

Mention  should  be  made  of  earlier  use  of  the  kiln  with 
reasonable  success  by  Duryee  and  Sandersan  at  Montezuma 
and  Wallkill,  N.  Y.,  In  works  which  are  not  now  in  operation. 

With  the  success  of  this  kiln  the  development  of  the  Port- 
land cement  industry  in  this  country  began  in  earnest.  It  is 
possible  to  carry  the  material  from  the  raw  material  cars  to 
the  finished  package  of  cement  without  any  handling,  and  this 
great  reduction  in  the  cost  of  labor  enables  the  American 
manufacturer  to  compete  successfully  in  price  with  any  conn- 
try  in  the  world. 

In  1802  the  Warner  Portland  Cement  Company  tried  the 
perfected  kiln  upon  wet  sliu'ry,  obtained  by  the  mixture  of 
marl  and  clay  in  pug  mills,  instead  of  drying  and  pulverizing 
bricks  made  of  it  and  attempting  to  calcine  this  dust  accord- 
ing to  the  method  which  failed  in  England.  This  was  success- 
ful, and  the  development  of  the  manufacture  of  cement  in 
northern  Ohio  and  Indiana  and  in  Michigan  is  due  to  this 
process,  the  wet  material  fed  in  at  one  end  of  a  rotary  kiln 
coming  out  at  the  other  perfectly  calcined  Portland  cement 
clinker  of  the  size  of  peas-  The  influence  of  length  of  -kiln 
upon  quality  and  rate  of  manufacture  is  just  now  interesting 
manufacturers. 

One  feature  of  the  rotary  kiln  process  is  the  absolute  ani- 
formity  with  which  the  clinker  can  be  calcined.  The  intro- 
duction of  variable*  speed  apparatus  puts  the  kilns  nnder  the 
absolute  control  of  the  expert  in  charge  of  them,  and  he  can 
determine  exactly  the  rate  and  amount  of  calcination  the 
material  shall  receive. 

The  capacity  of  the  rotary  kilns  in  use  averages  about  125 
barrels  a  day,  say  six  times  the  capacity  of  the  old  intermit- 
tent kiln.  They  reqnire  more  than  twice  the  fuel  of  the 
continuous  vertical  kiln  per  barrel  of  product,  so  that  there 
is  some  offset  to  the  saving  in  labor  coat. 
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Another  branch  of  the  process  In  which  there  has  been 
great  itnproTement  is  the  grinding  of  clinker  and,  where 
required,  of  the  dry  raw  materials.  There  are  two  general 
classes  of  mills;  those  in  which  the  fine  dust  is  separated 
from  the  partly  ground  material,  the  latter  being  returned  to 
the  mills;  and  those  in  which  the  process  is  continaed  long 
enough  to  tnrn  out  the  linishcd  product  of  sulllcient  fineness. 
There  are  indications  of  still  further  improvement  in  this 
direction  in  the  near  fnture  in  regard  to  cheapness  of  opera- 
tion. It  is  diflUcnlt  to  conceive  of  a  better  result  so  far  as 
fineness  and  uniformity  of  grinding  is  concerned,  any  desired 
degree  of  pulverization  being  attainable. 

The  amount  and  the  fapidity  of   the   development  of  the 
manufacture  of  Portland  cement  in  the  United  States  are  . 
indicated  by  the  following  figures  from  the  reports  of  the 
United  Btates  Geological  Survey: 


Year. 

No.o(Worl<«. 

Prodncl.  Barrels. 

Value.  • 

1880 

82,000 

188S 

150.000 

1890 

16 

335,500 

S    704,050 
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22 
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1896 

26 

1,543,023 

3,424,012 

1897 

29 

2,677,775 

4.315,891 

1898 

31 

3,692.284 

5,970,773 

1899 

36 

5,652,266 

8,074.371 

1900 

SO 

8,483,020 

include*  picltaieii  in  18TO. 

Later  fifurea  ai»e  v» 

ue  In  bulk. 

Then 

The  distribution  of  the  manufacture  of  Portland-  cement 
and  the  development  in  the  various  regions  is  shown  in  the 
following  table: 
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The  principal  materials  used  are  the  mixtures  of  cement 
rock  or  clay  and  limestone  and  the  mixtures  of  clay  and  marl. 
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The  number  of  works  usinj;  limestone  has  increased  from 
18  in  1896  to  315  in  lilOO,  and  the  nnmber  of  works  using  marl 
has  also  doubled,  increasing  from  8  in  180R  to  15  in  1900.  The 
amount  of  cement  made  from  limestone  has  been  multiplied 
by  fi  in  this  time,  while  that  made  from  marl  has  been  multi- 
plied by  4.  This  indieatea  that  the  capacity  of  the  mills  using 
limestone  is  greater  than  that  of  the  marl  mills.  In  fact, 
judging  from  the  reports  of  product,  the  average  capacity  of 
the  limestone  mills  was  50  per  cent,  greater  than  that  of  marl 
mills  in  1806,  and  the  average  capacity  of  marl  mills  had 
doubled  in  1900,  while  the  average  capacity  of  limestone  mills 
was  three  times  tbat  in  1896. 

Most  of  the  new  works  are  in  the  Pennsylvania  and  Michi- 
gan districts,  but  new  works  have  been  started  in  Colorado, 
Indiana,  Illinois,  Kansas,  Texas  and  Virginia.  Others  are 
under  construction  in  Montana  and  California,  as  well  as  in 
the  States  named. 

All  of  the  new  factories  have  installed  rotary  kilns.  The 
amount  of  cement  made  in  other  kinds  of  kilns  has  been 
reduced  somewhat  by  closing  of  some  such  kilns  and  the  re- 
placing of  others  by  rotary  kilns.  The  complete  displacement 
of  all  other  kilns  is  but  a  question  of  a  comparatively  short 
time,  with  the  exception,  perhaps,  of  a  very  few  special  cases. 

Two  new  factories  making  puzzolan  have  been  started  in 
Georgia.  One  prominent  maker  of  cement  from  slag  makes 
a  definite  distinction  between  puzzolan  and  Portland  cement 
manufactured  from  the  same  materials.  Some  makers  pre- 
sent certain  brands  as  Portland  cement  and  others  as  natural 
hydraulic  cement.  An  authoritative  definition  having  been 
presented,  as  already  stated,  it  is  easy,  with  the  information 
given  in  this  book,  to  select  the  puzzolan  cements,  even- 
though  advertised  as  Portland  cement  brands.  There  is  a 
legitimate  field  for  auch  cements,  and  manufacturers  will  find 
it  to  their  advantage  to  make  the  same  distinction  in  market- 
ing their  brands  that  was  first  formulated  by  the  United 
States  Corps  of  Engineers,  and  is  now  made  by  all  other  engi- 
neers. 

The  following  table  gives  the  details  for  each  State  produc- 
ing Portland  cement  for  the  years  1899  and  1900: 

Google 
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PRODUCTION   OF  PORTLAND  CEMENT  IN   THE  UNITED  STATES 
IN  1899  AND  1900  : 
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The  following  table,  giving  the  total  conaumption  of 
cement  in  the  United  States,  will  aUo  be  of  interest,  Bhowiug 
aa  it  does  the  development  in  each  of  the  claBses  of  cement 
reported  and  the  effects  of  the  changes  in  conditioDa  upon  the 
cement  trade.  The  per  cent,  of  the  total  cement  used  during 
the  year  for  each  kind  is  also  given.  The  percentages  have 
been  computed  from  the  quantities  given  in  survey  reports 
for  1899  and  1900. 
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TOTAL   CONSUMPTION    OF   CEMENT    IN    THE   UNITED   STATES 

IN   BARRELS  AND  ANNUAL  PERCENTAGES  OF 

EACH  CLASS   REPORTED  : 


Y«a: 

Natural 

Per  cAit. 
for,™. 

Impurled 
Portland. 

Percnt; 

OiomMtJc 
Porttand. 

Per  cent, 
for  year. 

totm 

64,970.000 
2,030,000 

2,440.000 
3,IKi.000 
4,190.000 
4.000,000 
4,100,000 
4,186,152 
6,698,744 
6,25.3,295 
6.531  ,«f« 
7.083,204 
7,45l,r,ri 
8,811,181 
7.411,915 
7Ji63.488 
7,741,077 
7.970,450 
8,311.688 
8,418.924 
9«8.179 
8.383,519 

^.4 

89.9 
89.7 

87*9 
8r..4 
85.4 
94.0 
93.5 
75.0 
70  2 
76,7 
68.4 
73,3 
6B.5 
68.7 
66.0 
63.7 
63.5 
5B.6" 
66.0 
•    43.5  , 

793.881 
187,000 

221.000 
370.406 
486.418 
.'»5.7fi8 
5.'54,396 
650,032 
l,'m0.400 
1.835,50* 
L740.:i)6 
,910.196 
2.988.313 
»,440.^ 
8,674,149 
8.638,107 
,997,395 
.989,597 
.090,984 
,01.3,918 
2,106,389 
2.386,693 

35.732,514 

1.4 

as 

8.1 

II 

n.b 

13.0 

13.4 

22.0  ■ 

20.3 

20.7 

27.4 

21.8 

25.0 

24.0 

256 

83.9 

16.0 

14.3 

12.0 

12.4 

82JXO 
18,000 
60,000 

wlooo 

100.000 

1^,000 

150.000 

850.000 

SOOJIOO 

SOOflOO 

ffl5.000 

454,913 

54T',440 

500,652 

788,767 

990,324^ 

1*43,023 

2,ffn,776 

3,692,884 

6,652,366 

8.482.0i0 

0.S 

^, 

1.9 

1B86 

wea 

3.1 
3S> 

18W).... 

isei. 

4.8 

18B3, 

5A 

1895. 

1896 

1897 

13-.4 
20.5 

ToMl ;  ... 

168,913,127 

27,328,373 

The  accompanying  diagram  shows  the  same  facts  ingrapbic 
form.  The  Tortical  ordinate  represents  the  percentages  of 
each  cement  used  in  a  year,  computed  on  the  basis  of  the 
total  amount  of  the  three  classes  used  during  the  same  year, 
and  the  diagram  represents  these  percentages  for  each  year 
from  1880  to  1900.  It  will  be  seen  from  the  foregoing  table 
that  the  actual  amounts  used  per  year  of  imported  and  of 
natural  hydraulic  cements  have  been  very  nearly  constant  for 
the  past  ten  years.  The  vast  increase  in  the  use  of  American 
Portland  cement  will  be  appreciated : 
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DIAGRAM     SHOWING   CHANGES    IN     PGRCENTAG^S    OE*   THREE 

CLASSES  OF  CEMENT   USED  EACH   YEAR  FROM 

1880  TO  1900 : 
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The  export  of  cement  has  scarcol.v  begun,  but  is  slowly  in- 
creasing, ns  will  be  seen  from  the  following  Btatement:  Ex 
ports  of  cement  in  1806,  85,486  barrels;  1898,  36,732  barrels; 
1899,  110,272  barrels;  1900,  139,930  barrels.  Part  of  each  of 
these  amounta  is  foreign  cement  re-exported. 

A  short  consideration  of  the  foreign  rement  trade  and  of 
the  prospects  for  American  cement  abroad  will  be  of  interest. 
The  data  are  drawn  from  consular  reports  and  foreign  publi- 
cations, mainly  German. 

The  following  notes  on  foreign  cement  trade  and  industry 
may  be  of  interest  in  view  of  the  increasing  tendency  to  ex- 
pansion of  our  trade  and  the  probability  that  there  will  be 
a.t  times  a  large  surplus  of  cement  to  dispose  of  in  case  the 
conditions  prevalent  of  late  in  Germany  affect  this  country. 
The  information  on  which  they  are  based  is  deriveil  from  con- 
sular reports  of  the  United  States  and  of  other  countries,  and 
trbile  not  always  strictly  accurate,  gives  the  impressions  of 
professional  observers  and  is  thus  of  value  in  giving  a  general 
view  of  the  field.  Following  the  general  notes  is  a  table  of 
data,  most  of  which  have  been  obtained  from  German  sources, 
and  the  German  measures  of  weight,  kilogram  (2  1-5  pounds) 
and  of  money,  mark  (24  cents),  are  retained.  The  figures  are 
not  all  strictly  comparable.    Lime  and  cement  are  almost 
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always  included  under  the  same  heading  in  customs  reports, 
but  a  very  few  have  been  separated.  They  are  so  few  that 
but  little  error  is  involved  in  making  direct  comparisons, 
however. 

Canada  imported  147,000,000  pounds  of  Portland  cement  in 
the  year  ending  June  :tO,  1900,  of  which  a  little  over  6,000,000 
pounds  was  from  the  United  States.  Canadian  wholesale 
prices  seem  to  be  from  J2.25  to  ?2.50  a  barrel  in  the  East, 
but  the  city  of  Hamilton  recently  accepted  a  tender  for  Port- 
land cement  from  the  United  States  at  f  1.60  a  barrel,  which, 
when  the  duty  is  paid,  will  net  the  manufacturers  11.161-4 
a  barrel.  In  British  Columbia  the  wholesale  price  is  $3.30  a 
barrel,  most  of  the  supply  being  English  cement  brought  as 
ballast.  The  production  of  cement  in  Canada  for  1900  was 
125,428  barrels  of  natural  hydraulic  cement,  valued  at  190,994, 
and  283,124  barrels  of  Portland  cement,  valued  at  $545,826. 

Mexico  imported  during  the  last  fiscal  year  59,000,000 " 
pounds  of  cement  and  lime,  over  9,000,000  of  which  was  from 
the  United  States.  Cermany  and  England  are  larger  export- 
ers, the  latter  supplying  three  times  as  much  as  the  United 
States.  The  City  of  Mexico  disposes  of  500  to  600  tons  a 
month,  and  the  use  of  cement  throughout  the  country  is  in- 
creasing. Wholesale  prices  per  barrel  for  Portland  cement 
are  about  f4.^  (United  States  currency)  a  barrel.  Shipping 
facilities  from  this  country  are  excellent  by  rail  and  steam- 
ship.  There  is  one  cement  factory  not  now  in  operation. 

Cuba  has  a  cement  factory  with  a  capacity  of  20,000  tons 
a  year,  using  chalk  and  clay,  mixed  by  the  dry  process  and 
burned  in  continuous  vertical  kilns.  Most  of  the  6,300,000 
kilograms  of  cement  impoi-ted  come  from  the  United  States 
(70  per  cent.).    The  price  is  from  S2.50  to  $3.00  a  barrel. 

Central  American  states  are  not  large  users  of  cement. 
Germany  is  the  principal  competitor,  furnishing  about  60  per 
cent,  of  the  total  in  1899,  but  probably  less  than  the  United 
States  in  1900.  It  has  almost  the  entire  trade  with  Guate- 
mala and  Salvador.  Even  when  cement  is  imported  from  the 
United  States  it  is  likely  to  be  German  or  Belgian,  e^ni  some- 
times English  cement,  re-exported.  Quick  setting  cements 
are  most  popular  and  iron  barrels.  Less  favorable  freight 
rates  for  United  States  products  shut  them  out. 

Google 
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Little  or  do  cement  from  the  United  States  is  ased  in  the 
West  Indies,  that  imported  from  thia  country  being  German. 
There  Beems  to  be  a  good  market,  though  small,  for  American 
cement.    Martinique  ueea  French  cement. 

f^onth  American  states  ase  (lerman,  Belgian,  English  and 
French  cements.  In  some  cases  American  cements  are 
cheaper,  but  are  unknown,  and  the  discounts  and  terma  of 
credit  are  not  so  satisfactory  as  those  of  established  houses 
handling  cements  from  other  countries.  Such  trade  as  is  in- 
dicated by  the  table  can  much  of  it  be  turned  toward  the 
TJnited  States  if  proper  steps  to  cultivate  it  and  introduce  the 
cements  are  taken.  Germany  is  tlic  principal  competitor  in 
Chili  and  Ecuador,  owing  to  favorable  freight  rates  in  sailing 
Tessets.  Belgian  cement  is  used  in  IMraguay  and  English 
cement  in  Uruguay. 

Brazil  has  one  small  cement  factory  at  Badovalho,  Sao 
Paulo. 

Venezuela  has  one  small  factory  belonging  to  a  railroad 
company,  which  makes  cement  for  the  railroad  only. 

In  Germany,  which  is  the  most  prominent  manufacturer  of 
cement  for  export,  there  has  been  much  disturbance  in  the 
cement  trade  and  great  falling  off  in  the  profits  for  the  same, 
as  is  shown  by  a  few  statements  of  dividends  of  companies 
for  the  years  1899,  li)0O  and  1901,  the  numbers  being  those  of 
the  Kurstabelle  of  Thonindustriezeitung: 

DlTldeadH.  Per  Cent. 


The  reasons  for  the  disturbance,  in  the  order  of  the  im- 
portance assigned  to  them  by  German  manufacturers,  are  the 
over  production  doe  to  increase  in  capacity  of  old  works  and 
construction  of  new  ones,  which  has  increased  the  production 
in  1900  about  45  per  cent,  over  that  in  1899;  the  reduction  in 
the  use  of  cement  in  (iermany,  due  to  the  stringency  in  the 
money  market  and  consequent  cessation  of  building  opera- 
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tions,  causing  a  reduction  in  the  home  consumption  of  about 
10  per  cent.;  the  free  admission  of  cement  to  Germaa  mar- 
kets, while  surrounding  countries  impose  import  duties  per 
100  kg.,  ranging  from  0.40  marks  in  France-to  1.62  marks  in 
Russia,  enabling  these  countries  to  unload  their  surplus 
cement  upon  Germany  without  fear  of  successful  competition 
from  the  German  cements  in  their  own  markets;  the  reduc- 
tion in  exports  to  the  United  States,  which  was  over  50  per 
cent,  from  ]8i>9  to  1901 ;  increase  in  coat  of  coal,  due  to  strikes, 
etc.,  and  competition  of  slag  cements.  Imports  of  cement  and 
hydraulic  lime  increased  nearly  13  per  cent,  in  1901  over  1900 
and  exports  decreased  nearly  7  per  cent.  The  reduction  dur- 
ing the  year  in  price  of  Portland  cement  was  about  23  per 
cent.  The  importance  of  Germany  as  a  source  of  hydraulic 
cementing  materials  is  shown  by  the  fact  that  the  exports  in 
1901  were  506,652,100  kilograms  or  about  1,115.000,000 
pounds.  If  it  were  all  Portland  cement  this  would  amount  to 
3,000,000  barrels.  This  does  not  include  puzzolan  and  allied 
materials,  which  amounted  to  more  than  10  per  cent,  addi- 
tional weight.  The  feverish  nature  of  the  markets  is  shown 
by  ranges  in  price  of  Portland  cement  in  recent  bids  upon  the 
same  work,  from  1.51  to  3.44  marks  per  100  kg.,  equivalent  to 
a  range  from  about  65  cents  to  J1.42  per  barrel.  There  are 
indications  of  some  improvement  another  year,  which  some 
districts  are  trying  to  insure  by  forming  cement  associations 
or  syndicates  and  securing  revision  of  tariff  upon  imports 
of  other  countries. 

The  Associated  Portland  Cement  Manufacturers,  Limited, 
is  a  combination  of  nearly  all  the  cement  makers  of  England 
for  the  purpose  of  keeping  up  prices.  The  strength  of  out- 
side competition  has  not  permitted  full  success.  The  increase 
in  cost  of  raw  materials  and  especially  the  increase  of  about 
50  per  cent,  in  the  cost  of  pas  coke  has  increased  the  cost  of 
manufacture,  so  that  profits  were  much  less  than  was  ex- 
pected when  the  syndicate  was  formed. 

Franco  is  almost  a  close  corporation  so  far  as  exports  and 
imports  of  cement  are  concerned.  The  domestic  product  is 
used  at  home  and  little  is  exported  except  to  French  colonies 
or  districts  under  French  influences.  French  cements  have 
the  highest  standing,  but  do  not  compete  in  foreign  markets. 
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At  the  close  of  1899  Russia  bad  36  active  cement  factories 
and  one  idle,  most  of  them  located  in  the  Polish  district. 
Capacities  vary  from  SR.OOO  to  700,000  barrels  a  year,  and  the 
production  of  21  reporting  works  was  1,500,000  barrels  in 
1899.  Overproduction  is  a  complaint  here  also.  The  oldest 
plant  was  established  in  1856,  but  nearly  all  the  plants  have 
been  built  since  1890.  An  aasociation  has  been  formed  to 
restrict  production  and  regulate  prices. 

A  company  is  constructing  cement  works  near  Cairo, 
Egypt.    One  is  under  construction  at  Oran,  Algiers.  ' 

South  Africa  promises  to  be  a  good  market  for  Portland 
cement.  German  manufacturers  are  looking  to  this  district 
aa  one  of  the  sources  of  relief  from  their  present  condition  of 
depression  when  the  war  is  over.  Freight  rates  from  the 
United  States  are  not  higher  than  from  Europe.  In  1889 
England  furnished  95  per  cent,  of  the  cement.  1899  it  fur- 
nished 73  per  cent.,  Belgian  sales  having  increased  iO  per 
cent,  and  (Serman  sales  125  per  cent,  in  that  time.  German 
cement  costs  |1.34  a  barrel,'  Belgian  cement,  |1.095,  and  Eng- 
lish cement  about  $1.55,  with  freight  added.  American 
cement  manufacturers  propose  to  establish  a  central  depot  in 
Kapstadt. 

In  1900  the  Philippines  imported  cement  worth  210,000 
marks,  of  which  12,288  marks'  worth  came  directly  from  Ger- 
many. 

China  has  a  cement  factory  at  Hong  Kong  with  a  capacity 
of  1,000  barrels  a  day,  and  the  Green  Island  Cement  Company, 
Ltd.,  on  an  island  near  Macao.  Imports  at  Shanghai  have 
been  as  much  as  16,000,000  kg.  in  a  year,  but  are  just  now 
much  less.  The  Chinese  Mining  and  Engineering  Company 
proposes  a  plant  of  200  barrels  daily  capacity  at  the  KaJping 
mines,  which  could  furnish  cement  perhaps  $1.50  a  barrel 
cheaper  than  present  prices.  Germany  sent  half  the  imports 
for  1900  and  England  nearly  half  the  other  half,  France  and 
the  United  States  furnishing  very  small  amounts,  1,725  kilo- 
grams in  the  latter  case. 

Java  has  two  cement  factories,  one  in  Soerabaya,  with 
smalt  capacity,  and  one  in  Batavia,  now  idle.  Another  is  pro- 
jected near  Samarano. 
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Japan  has  aeveral  cement  factories  whicli  have  combined  to 
jnamtain  prices  and  discourage  imports,  although  the  quality 
of  the  native  cement  is  not  equal  to  the  imported. 

Australia  has  several  cement  factories.  The  Victorian 
Portland  Cement  Company  (Mitchell  &  Co.),  40,000  barrels; 
Australian  Portland  Cement  Company,  Ltd.,  30,000  barrels  a 
year,  are  both  to  be  increased  to  a  capacity  of  100,000  barrels 
a  year.  One  projected  for  Brisbane  will  have  capacity  of 
30,000  sacks.  The  South  Australian  Portland  Cement  Com- 
pany Brighton,  South  Australia,  supplies  three-fourths  the 
home  demand.    There  is  a  factory  at  Dunediu,  New  Zealand. 

The  accompanying  table  gives  the  consular  reports  of  im- 
ports of  cement  and  lime  in  the  various  countries  and  ports 
named,  the  weight  and  value  both  being  given  when  possible. 
The  usual  cement  barrel  is  380  pounds  net  weight,  and  the 
valuations  given  are  doubtless  those  on  which  duties  are  paid 
in  most  cases,  and  not  the  prices  at  which  cements  are  sold 
after  freight  and  duties  are  paid.  The  amount  of  lime  and 
cheaper  cementing  materials  included  in  the  figures  is  not 
known,  and  somewhat  reduces  the  value  from  that  of  Port- 
land cement.  The  abbreviations  used  are  lbs.  for  pounds; 
bbls.  for  barrels  of  380  pounds  net;  lig.  for  kilograms  of  2.21 
pounds;  cwt  for  hundredweight,  aud  t  for  metric  tons  (twenty 
hundredweight  or  one  gross  ton  equals  1.016  metric  tons);  M 
for  German  mark,  apju-oximately  24  cents.  The  measures  of 
the  original  reports  are  retained  and  can  be  reduced  one  to 
another  with  sutlicient  accuracy  by  using  these  equivalents: 
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TESTING  or  CEMENT. 

The  methodB  of  testing  cement  which  haTe  been  considered 
standard  b,y  American  engineers  are  those  adopted  by  the 
American  Society  of  Civil  Engineers  in  1885,  being  recom- 
mended by  a  strong  committee  with  full  theoretical  and  prac- 
tical knowledge  of  the  subject.  The  report  of  this  committee 
is  given  almost  in  full  as  on  the  whole  the  most  satisfactory 
statement  of  the  teats  which  shonld  be  required  and  the 
methods  of  making  them.  Some  special  tests  which  have 
been  developed  since  1885  are  appended,  as  well  as  some  com- 
ments on  the  various  tests  brought  out  by  a  committee  of 
the  American  Society  of  Civil  Engineers  in  1898  and  1899. 
The  Report  of  the  Board  of  Engineer  OflQcers  on  Testing 
Hydraulic  Cements,  Professional  Papers  of  the  Corps  of 
Engineers  United  States  Army,  No.  28,  was  issued  in  1901, 
having  been  prepared  by  Maj.  William  L,  Marshall,  Maj. 
Smith  S.  I-each  and  Capt.  Spencer  Cosby  of  the  Corps  of  Engi- 
neers, United  States  Army.  The  statements  in  this  report 
are  compared  with  those  in  the  report  of  the  committee  of 
the  American  Society  of  Civil  Engineers  to  show  the  differ- 
ences and  the  reasons  therefor.  In  general  it  may  be  said 
that  the  older  specifications  are  somewhat  more  inclusive,  the 
varieties  of  construction  under  the  charge  of  the  Engineer 
I>epartmeut  of  the  United  States  Army  not  covering  the  en- 
tire field  of  the  use  of  cement. 

The  report  of  the  committee  of  the  American  Society  of 
Civil  Engineers  is  in  part  as  follows: 

The  testing  of  cement  is  not  so  simple  a  process  as  it  is 
sometimes  thought  to  be.  No  small  degree  of  experience  is 
necessary  before  one  can  manipulate  the  materials  so  as  to 
obtain  even  approximately  accurate  results.  The  first  testa 
of  inexperienced  though  intelligent  and  careful  persons  are 
usually  very  contradictory  and  inaccurate,  and  no  amount  of 
experience  can  eliminate  the  variations  introduced  by  the 
personal  equations  of  the  most  conacientious  observers. 
Many  things,  apparently  of  minor  importauce,  exert  such  a 
marked  influence  upon  the  results  that  it  is  only  by  the  great- 
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est  care  in  ever;  particular,  aided  by  experience  and  intelli- 
gence, that  trustworthy  tests  can  be  made. 

The  test  for  tensile  strength  on  a  section  area  of  one  square 
inch  is  recommended,  because,  all  things  considered,  it  seems 
best  for  general  use.  ]n  the  small  briquette  there  is  leas  dan- 
ger of  air  bubbles,  the  amount  of  material  to  be  handled  ia 
smaller,  and  the  machine  for  breaking  may  be  lighter  and  leaa 
costly. 

The  tensile  test,  if  properly  made,  is  a  good,  though  not  a 
perfect  indication  of  the  value  of  a  cement.  The  time  requi- 
site for  making  this  test,  whether  applied  to  either  the  natu- 
ral bydraolic  or  the  Portland  cements,  ia  considerable  (at 
least  seven  days,  if  a  reasonably  reliable  indication  is  to  be 
obtained),  and,  as  work  is  usually  carried  on,  ia  frequently 
impracticable.  For  this  reason  short  time  tests  are  allow- 
able in  cases  of  necessity,  though  the  most  that  can  be  done 
in  such  testing  is  to  determine  if  the  brand  of  cement  is  of  its 
average  quality.  It  is  believed,  however,  that  if  a  neat  cement 
stands  the  one-day  tensile  test,  and  the  tests  for  checking 
and  for  fineness,  its  safety  for  use  will  be  aufBciently  indi- 
cated in  the  case  of  a  brand  of  good  reputation;  for,  it  being 
proved  to  be  of  average  quality,  it  ia  fair  to  auppose  that  ita 
subsequent  condition  will  be  what  former  experiments,  to 
which  it  owes  its  reputation,  indicate  that  it  should  be.  It 
cannot  be  said  that  a  new  and  untried  cement  will  by  the 
same  tests  be  proved  to  be  satisfactory;  only  a  aeries  of  tests 
for  a  considerable  period,  and  with  a  full  dose  of  sand,  will 
show  the  full  value  of  any  cement;  and  it  would  be  safer  to 
ose  a  trustworthy  brand  without  applying  any  tests  what- 
ever, than  to  accept  a  new  article  which  had  been  tested  only 
as  neat  cement  and  for  but  one  day. 

The  test  for  compreasive  strength  is  a  very  valuable  one  in 
point  of  fact,  but  the  appliances  for  crushing  are  usually 
somewhat  cumbersome  and  expensive,  so  much  so  that  it 
seems  nndesirahle  that  both  tests  should  be  embodied  in  a 
uniform  method  proposed  for  general  adoption.  Where  great 
interests  are  at  stake,  however,  and  large  contracts  for 
cement  depend  on  the  decision  of  an  engineer  as  to  quality, 
both  tests  should  be  used  if  the  requisite  appliances  for  mak- 
ing tbem  are  within  reach.  After  the  tensile  strength  haa 
been  obtained,  the  ends  of  the  broken  briquettes,  reduced  to 
one  inch  cnbes  by  grinding  and  nibbing,  should  be  used  to 
obtain  the  compressive  strength. 

Mneness.—'The  strength  of  a  cement  depends  greatly  upon 
the  fineness  to  which  it  is  ground,  especially  when  mixed 
with  a  large  dose  of  sand.  It  is,  therefore,  recommended  that 
the  teats  be  made  with  cement  that  has  passed  through  a  No. 
100  sieve  flO,000  meahes  to  the  square  inch),  made  of  No.  40 
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wire,  Stubbs'  wire  gauf^e.  The  reaults  thus  obtaiaed  will  indi- 
cate the  grade  which  the  cement  can  attain,  under  the  condi- 
tion that  it  is  finely  ground,  but  it  does  not  show  whether  or 
not  a  given  cement  offered  for  sale  shall  be  accepted  and 
need.  Tlie  determination  of  this  question  requires  that  the 
teats  should  also  be  applied  to  the  cement  as  found  in  the 
^market.  Its  quality  may  be  so  high  that  it  will  stand  the  test 
even  if  very  coarse  and  granular,  and,  on  the  other  hand,  it 
may  be  so  low  that  no  amount  of  pulverization  can  redeem 
it.  In  other  words,  fineness  is  no  sure  indication  of  the  value 
of  a  cement,  although  all  cements  are  improved  by  flue  grind- 
ing. The  finer  the  cement,  if  otherwise  good,  the  larger  dose 
of  sand  it  will  take,  and  the  jfreater  its  value. 

Checking  or  Cracking — The  test  for  checking  or  cracking 
is  an  important  one,  and,  though  simple,  should  never  be 
omitted.    It  is  as  follows: 

Make  two  cakes  of  neat  cement  2  or  3  inches  in  diameter, 
about  y^  inch  thick,  with  thin  edges.  Note  the  time  in  min- 
utes that  these  cakes,  when  mixed  with  water  to  the  consist- 
ency of  a  stiff  plastic  mortar,  take  to  set  hard  enough  to 
stand  the  wire  test  recommended  by  Gen.  Grilmore,  1-12  inch 
diameter  wire  loaded  with  %  of  a  pound,  and  1-24  inch  loaded 
with  one  pound.  One  of  these  eakes,  when  hard  enough, 
should  be  pnt  in  water  and  examined  from  day  to  day  to  see 
if  it  becomes  contorted,  or  if  cracks  show  themselves  at  the 
edges,  such  contortions  or  cracks  indicating  that  the  cement 
is  unfit  for  use  at  that  time.  In  some  cases  the  tendency  to 
crack,  if  caused  by  the  presence  of  too  much  unslacked  lime, 
will  disappear  with  age.  The  remaining  cake  should  be  kept 
in  the  air  and  its  color  observed,  which  for  a  good  cement 
should  be  uniform  throughout,  yellowish  blotches  indicating 
a  poor  quality;  the  Portland  cement  being  a  bluish-gray,  and 
the  natural  cements  being  light  or  dark,  according  to  the 
character  of  the  rocfe  of  which  they  are  made.  The  color  of 
the  cements  when  left  in  the  air  indicates  the  quality  much 
better  than  when  they  are  put  in  water. 

Tests  Recommended. — It  is  recommended  that  tests  for 
hydraulic  cements  be  confined  to  methods  for  determining 
fineness,  liability  to  checking  or  cracking,  and  tensile 
strength;  and  for  the  latter,  for  tests  of  7  days  and  upward, 
that  a  mixture  of  1  ])art  of  cement  to  1  part  of  sand  for  natu- 
ral cements,  and  .1  parts  of  sand  for  Portland  cements,  be 
used,  in  addition  to  trials  of  the  neat  cement.  The  quantities 
used  in  the  mixture  should  be  determined  by  weight. 

The  tests  should  be  applied  to  the  cements  aa  offered  for 
sale.  If  satisfactory  results  are  obtained  with  a  full  dose  of 
sand,  the  trials  need  go  no  further.  If  not,  the  coarser  par- 
ticles should  first  be  "excluded  by  using  a  No.  100  sieve,  in 
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order  to  determine  approximately  the  grade  the  cement 
would  take  if  ground  fine,  for  fineness  is  always  attainable, 
while  inherent  merit  may  not  be. 

Your  committee  thinks  it  useful  to  ineert  here  a  table 
showing  the  average  minimum  and  maximum  tensile  strength 
per  square  inch  which  some  good  cements  have  attained  when 
tested  under  the  conditions  specified  elsewhere  in  this  report. 
Within  the  limits  given  in  the  following  tahle,  the  value  of  a 
cement  varies  closely  with  the  tensile  strength  when  tested 
with  the  full  dose  of  sand. 

American  natural  cement,  neat: 

One  day,  1  hour  or  until  set  in  air,  the  rest  of  the  24  hours 
in  water,  from  40  pounds  to  80  pounds. 

One  week,  1  day  in  air,  6  days  in  water,  from  60  pounds  to 
100  pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  from 
100  pounds  to  150  pounds. 

One  year,  t  day  in  air,  the  remainder  in  water,  from  300 
pounds  to  400  pounds. 

American  and  foreign  Portland  oeraents,  neat: 

One  day,  1  hour,  or  until  set  in  air,  the  rest  of  the  24  hours 
in  water,  from  100  pouuds  to  140  pounds. 

One  week,  1  day  in  air,  C  days  in  water,  from  250  pounds  to 
550  pounds. 

One  month  (2S  days),  1  day  in  air,  27  days  in  water,  from 
350  pounds  to  700  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  450 
pounds  to  800  [Kiunds. 

American  natural  cement,  1  part  of  cement  to  1  part  of 
sand: 

One  week,  1  day  in  air,  0  days  in  wafer,  from  30  pounds  to 
50  pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  from 
50  pounds  to  80  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  200 
pounds  to  300  pounds. 

American  and  foreign  Portland  cements,  1  part  of  cement 
to  3  parts  of  sand: 

One  week,  1  day  in  air,  G  days  in  water,  from  80  pounds  to 
125  pounds. 

One  month  (28  days),  1  day  in  air,  27  days  in  water,  from 
100  pounds  to  200  pounds. 

One  year,  1  day  in  air,  the  remainder  in  water,  from  200 
pounds  to  350  pounds. 

Standards  of  minimum  fineness  and  tensile  strength  for 
Portland  cement  have  been  adopted  in  some  foreign  coun- 
tries. 
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Mixinp-,  Etc. — The  ppoportious  of  cement,  sand  and  water 
should  be  carefully  determined  b,v  weight,  the  aand  and 
cement  mixed  dry,  and  all  the  water  added  at  once.  The 
mixing  must  be  rapid  and  thorough,  and  the  mortar,  which 
should  be  stiff  and  plastic,  should  be  firmly  pressed  into  the 
molds  with  the  trowel,  without  ramming,  and  struck  off  level; 
the  molds  in  each  instance,  while  being  charged  and  manipu- 
lated, to  be  laid  directly  on  glass,  slate  or  some  other  non- 
absorbent  material.  The  molding  must  be  completed  before 
incipient  setting  begins.  As  soon  as  the  briquettes  are  hard 
enough  to  bear  it,  they  should  be  taken  from  the  molds  and 
be  kept  covered  with  a  damp  cloth  until  they  are  immersed. 
For  the  sake  of  uniformity,  the  briquettes,  both  of  neat 
cement  and  those  containing  sand,  should  be  immersed  in 
water  at  the  end  of  24  hours,  except  in  the  case  of  one-day 
tests. 

Ordinary,  fresh  clean  water,  having  a  temperature  between 
60  and  70  degrees  P.,  should  be  used  for  the  water  of  mixture 
and  immersion  of  samples. 

The  proportion  of  water  required  varies  with  the  flneneBS, 
age,  or  other  conditions,  of  the  cement,  and  the  temperature 
-of  the  air,  but  is  approximately  as  follows: 

For  briquettes  of  neat  cement:  Portland,  about  25  per 
cent.;  natural,  about  .10  per  cent. 

For  briquettes  of  1  part  cement,  1  part  sand:  About  15  per 
cent,  of  total  weight  of  sand  and  cement. 

For  briquettes  of  1  part  cement,  3  parts  sand:  About  12 
per  cent,  of  total  weight  of  sand  and  cement. 

The  object  is  to  produce  the  plasticity  of  rather  stiff  plas- 
terer's mortar. 

An  average  of  5  briquettes  may  be  made  for  each  test,  only 
those  breaking  at  the  smallest  section  to  be  taken.  The 
briquettes  should  always  be  put  in  the  testing  machine  ajid 
broken  immediately  after  being  taken  out  of  the  water,  and 
the  temperature  of  the  briquettes  and  of  the  testing  room 
should  be  constant  between  60  and  70  degrees  F. 

The  stress  should  be  applied  to  each  briquette  at  a  uniform 
rate  of  about  400  pounds  per  minute,  starting  each  time  at  0. 
With  a  weak  mixture  one-half  the  speed  is  recommended. 

Weight. — The  relation  of  the  weight  of  cement  to  its  ten- 
sile strength  is  an  uncertain  one.  In  practical  work,  if  used 
alone,  it  is  of  little  value  as  a  test,  while  in  connection  with 
the  other  tests  recommended,  it  is  unnecessary,  except  when 
the  relative  bulk  of  equal  weights  of  cement  is  desired. 

We  recommend  that  the  cubic  foot  be  substituted  for  the 
bushel  as  the  standard  unit,  whenever  it  is  thought  best  to 
use  this  test. 
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Selling.  —The  rapidity  with  which  a  cement  sets  or  loses 
its  plasticity  fnrnislies  no  indication  of  its  ultimate  strength. 
It  simply  shows  its  initial  hydraulic  activity. 

For  purposes  of  nomenclatnre,  the  various  cements  may  be 
divided  arbitrarily  into  two  classes,  namely:  quick-setting,  or 
those  that  set  in  less  than  half  an  hour;  and  slow-setting,  or 
those  requiring  half  an  hour  or  more  to  set..  The  cement  must 
be  adapted  to  the  work  required,  as  do  one  cement  is  equally 
good  for  all  purposes.  In  submarine  work  a  quick-setting 
cement  is  often  imperatively  demanded,  and  no  other  will 
answer,  while  for  work  above  the  water  line  less  hydraulic 
activity  will  usually  be  preferred.  Each  individual  case  de- 
mands special  treatment.  The  slow-setting  natural  cements 
should  not  become  warm  while  setting,  but  the  quick-setting 
ones  may,  to  a  moderate  extent,  within  the  degree  producing 
cracks.  Cracks  ip  Portland  cement  indicate  too  much  car- 
bonate of  lime,  and  in  the  Yicat  cements  too  much  lime  in  the 
original  mixture. 

Sampling. —Tixeve  is  no  uniforjiity  of  practice  among  engi- 
neers as  to  the  sampling  of  the  <%ment  to  be  tested,  some 
testing  every  tenth  barrel,  others  every  fifth,  and  still  others 
every  barrel  delivered.  Usually,  where  cement  has  a  good 
reputation,  and  is  used  in  large  masses,  such  as  concrete  in 
heavy  foundations,  or  in  the  backing  or  hearting  of  thick 
walls,  the  testing  of  every  fifth  barrel  seems  to  be  sufficient; 
but  in  very  important  work,  where  the  strength  of  each  bar- 
rel may  in  a  great  measure  determine  the  strength  of  that 
portion  of  the  -work  where  it  la  used,  or  in  the  thin  walls  of 
sewers,  etc.,  etc.,  every  barrel  should  be  tested,  one  briquette 
being  made  from  it. 

In  selecting  cement  for  experimental  purposes,  take  the 
samples  from  the  interior  of  the  original  packages,  at  suffi- 
cient depth  to  insure  a  fair  exponent  of  the  quality,  and  store 
the  same  in  tightly  closed  receptacles  impervious  to  light  or 
dampness  until  required  for  manipulation,  when  each  sample 
of  cement  should  be  so  thoroughly  mixed,  by  sifting  or  other- 
wise, that  it  shall  be  uniform  in  character   throughout  its 

Sieves. — For  ascertaining  the  fineness  of  cement  it  will  be 
convenient  to  use  three  sieves,  viz. : 

Ko.  50  (2,500  meshes  to  the  square  inch),  wire  to  be  of  No.  35 
Stubbs'  wire  gauge. 

No.  74  (5,476  meshes  to  the  square  inch),  wire  to  be  of  No.  37 
Stnbbs'  wire  gauge. 

No.  too  (10,000  meshes  to  the  square  inch),  wire  to  be  of  No. 
40  Stubbs'  wire  gauge. 

The  object  is  to  determine  by  weight  the  percentage  of  each 
sample  that  is  rejected  by  these  sieves,  with  a  view  not  only 
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of  furuishing  the  means  of  compariBOO  between  testa  made  of 
different  cements  by  different  observers,  but  indicating  to  the 
manufacturer  the  capacity  of  his  cement  for  improTement  in 
a  direi'tion  always  and  easily  within  his  reach.  Aa  already 
suggested  in  another  connection,  the  tests  for  tensile  strength 
should  be  applied  to  the  cement  as  offered  in  the  market,  as 
well  as  to  that  portion  of  it  which  passes  the  No.  100  sieve. 

For  sand,  two  sieves  are  recommended,  viz.: 

Ko.  20  (400  meshes  to  the  square  inch),  wire  to  be  of  No.  28 
Stubbs'  wire  gauge. 

No.  SO  (900  meshes  to  the  equare  inch),  wire  to  be  of  No.  31 
Stubbs'  wire  gauge. 

Standard  Sand.— The  question  of  a  standard  sand  seems 
one  of  ^reat  importance,  for  it  has  been  found  that  sands 
lookin^  alike  and  sifted  through  the  same  sieves  give  results 
varying  within  rather  wide  limits. 

The  material  that  seems  likely  to  give  the  best  results  is 
the  crushed  quartz  used  in  the  manufacture  of  sand  paper. 
It  is  ;i  commercial  product,  made  in  large  quantities  and  of 
standard  grades,  and  can  be  furnished  of  a  fairly  uniform 
qualit.v.  It  is  clean  and  sharp.  As  it  would  he  used  for  teats 
only,  for  purposes  of  comparison  with  the  local  standards, 
and  wilh  tests  of  different  cements,  not  much  of  it  would  be 
required.  The  use  of  crushed  quartz  is  recommended  by  your 
committi^e,  the  degree  of  fineness  to  be  such  that  it  will  all 
pass  a  No.  20  sieve  and  be  caught  on  a  No.  30  sieve.  Of  the 
regular  grade,  from  IB  to  37  per  cent,  of  crushed  quartz  No. 
3  pauses  a  No.  30  sieve,  and  none  of  it  passes  h  No.  BO  sieve. 
A  bed  of  uniform,  clean  sand  of  the  proper  size  of  grain  has 
not  been  found,  and  it  is  believed  tlmt  to  wash,  dry,  and  aift 
any  of  the  available  sands  would  so  greatly  increase  the  cost, 
that  the  product  would  not  be  much  cheaper  than  the  crushed 
quartz,  and  would  be  much  inferior  to  it  in  sharpness  and  uni- 
form hardness  of  particles. 

Molds.— The  molds  furnished  are  usually  of  iron  or  brasa. 
Wooden  molds,  if  well  oiled  to  prevent  their  absorbing  water, 
answer  a  good  purpose  for  temporary  use,  but  speedily  be- 
come unfit  for  accurate  work.  A  cheap,  durable,  accurate, 
and  non-corrodible  mold  is  much  to  be  desired. 

Clips. — In  using  the  clips  recommended  in  the  preliminary 
report,  it  was  found  in  some  instances  that  the  specimens 
were  broken  at  one  of  the  points  where  they  were  held.  This 
was  undoubtedly  caused  by  the  infiuffleient  surface  of  the 
clip,  wbich,  forming  a  blunt  point,  forced  out  the  material. 
Where  the  specimens  were  sufficiently  soft  to  allow  this  point 
to  be  imbedded,  they  broke  at  the  smallest  section,  but  when 
hard  enough  to  resist  such  imbedding  they  showed  a  wedge- 
shaped  fracture  at  the  clips.    To  remedy  this  the  point  should 
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be  Bligbtly  flattened,  bo  an  tn  allow  at  more  metal  surface  in 
contact  with  the  briquette.  Clips  made  in  this  way  bare  been 
used,  and  good  resnlta  obtained. 

There  flhould  be  a  strengthening  rib  upon  the  outside  of  the 
clipB  to  prevent  them  from  binding  or  breaking  when  the 
specimens  are  very  strong. 

The  t:lipB  should  be  hung  on  pivots,  so  as  to  avoid,  as  much 
as  possible,  cross  strains  upon  the  briquettes. 

Machines.  —No  special  machine  has  been  recommended,  as 
those  in  common  use  are  of  good  form  for  accurate  work,  if 
properly  used,  though  in  some  pases  these  are  needlessly 
strong  and  expensive.  Machines  with  spring  balances  are  to 
be  avoided,  as  more  liable  to  error  than  others. 

It  is  by  no  means  certain  that  there  exists  any  great  differ- 
ence in  well-made  machines  of  the  standard  forms. 

Amounl  of  MaleriaL—The  amount  of  material  needed  for 
making  five  briquettes  of  the  standard  size  recommended  ia, 
for  the  neat  cements,  about  one  and  two-thirds  pounds,  and 
for  those  with  sand,  in  the  proportion  of  three  pounds  of  sand 
to  one  of  cement,  about  one  and  one  quarter  pounds  of  sand 
and  six  and  two-thirds  ounces  of  cement. 

Accelerated  Tests. — Several  tests  have  t)een  uaed  by  vari- 
ous aathorities  which  accelerate  the  action  of  the  ingredients 
of  the  cement  and  thus  make  it  possible  to  determine  its 
soundness  without  waiting  the  long  periods  of  time  which  are 
necessary  under  ordinary  conditions.  The  simplest  test  of 
thefle  ia  the  boiling  test,  and  while  it  is  a  test  which  is  consid- 
ered to  be  rather  -hard  for  a  cement  to  pass,  most  of  the 
American  Portland  cements  and  many  of  the  natural 
hydraulic  cements  can  pass  it.  In  the  case  of  the  latter  class 
of  cements,  however,  inability  to  pass  this  test  does  not  al- 
ways prove  unsoundness  of  the  cement,  for  some  very  excel- 
lent natural  hydraulic  cements  have  ingredients  which  can 
not  be  expected  to  pass  this  test,  and  still  the  cement  may  be 
entirely  satisfactory  for  the  work  required  of  it.  With  the 
anderstanding,  therefore,  that  failure  to  pass  the  test  should 
call  for  further  study  of  a  cement  rather  than  for  its  absolute 
rejection,  the  test  is  one  of  much  valne.  As  presented  by 
Prof.  Tetmajer,  the  pats  are  put  in  cold  water  as  soon  as  pos- 
sible after  gauging,  the  water  is  raised  in  about  one  hour  to 
boiling  temperature  and  the  boiling  is  continued  for  three 
boors.  Some  slow-setting  cements  can  not  be  put  into  the 
water  nntil  they  have  set.    The  pats  should  not  have  thin 
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edges  but  should  be  rolled  iuto  balls  and  carefully  datteoed. 
Le  Chatelier  makes  the  pats  in  cylindrical  form,  3  centimeters 
long  and  the  Bame  diameter.  An  American  would  make  the 
dimensions  each  one  inch.  Needles  are  set  in  each  end  and 
observations  on  the  distance  apart  of  their  points  show  the 
amount  of  swelling.  The  water  is  raised  to  boiling  point  in 
fifteen  to  thirty  minutes  and  maintained  there  for  six  hours. 
The  pats  are  allowed  to  cool  before  final  measurements  are 
taken.  -The  pats  are  allowed  to  set  and  the  test  is  made 
within  24  hours  after  the  time  of  final  set.  Other  accelerated 
tests  use  moist  hot  air,  steam  and  hot  water,  steam  or  water 
under  preaaure,  dry  closets  under  a  temperature  above  boil- 
ing point,  and  a  gas  flame.  The  steam  and  hot  water  tests 
are  most  uniform  and  satisf^ictory  and  the  boiling  test  is 
much  the  easiest  of  application. 

Chemical  Analysis. — This  is  of  much  value  in  determining 
the  probable  characteristics  of  a  new  cement  and  in  testing 
from  time  to  time  the  freedom  of  the  cement  from  adultera- 
tione.  These  tests  should  be  intrusted  to  chemists  of  ex- 
perience in  analysis  of  cement,  though  any  competent  chemist 
can  make  them  if  necessary. 

Adulterations. — Microscopic  examination  may  detect  adul- 
teration. Slag  adulterant  may  be  detected  by  stirring  the 
cement  into  a  mixture  of  methylene  iodide  and  benzine. 
When  allowed  to  stand  the  cement  will  settle  to  the  bottom, 
with  the  slag  on  top.  The  density  of  the  mixture  must  be 
carefully  fixed  at  the  desired  amount,  say  2.93,  by  adding  the 
proper  amount  of  benzine.  Machines  are  made  for  tests  of 
abrasion  of  cement  and  concrete.  A  number  of  other  testa 
are  proposed  for  special  purposes,  but  they  need  not  be  con- 
sidered here,  as  the  testa  given  are  those  which  are  of  most 
value  for  commercial  purposes,  and  those  not  mentioned  are 
of  little  value  unless  made  and  interpreted  by  experts. 

In  a  paper  by  Prof.  W.  K,  Hatt  l>efore  the  Indiana  Engi- 
neers' Society  occurs  the  following  paragraph,  indicating  a 
method  of  detecting  slag  adulteration  of  cement: 

The  appearance  of  the  slap  cement  is  characterized  by  a 
delicate  lilac  color,  in  some  cases  almost  white.  When 
cement  is  made  from  slag  by  a  process  involving  roasting,  the 
cement  is  of  a  dark  color  like  that  of  ordinary  dark  colored 
Portland.    It  has  not  the  coarse  or  gritty  feeling  which  char- 
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actcrizcs  moat  Portland  cement.  It  works  fat,  sets  bIowI^ 
and  passes  ordinary  testa  of  permanence  of  volnme. 

A  pat  of  the  cement  exposed  to  the  air.  has  to  be  well  cov- 
ered to  prevent  the  surface  from  cracking.  After  drying  out, 
it  will  exhibit  discotorations,  yellowish  or  brown,  whereas  the 
pat  hardened  ander  water  will  not  exhibit  such  discolora- 
tioEB.  The  characteristic  color  of  the  fracture  of  a  water- 
hardened  briquette  is  green,  but  when  the  briquette  dries  out 
the  fracture  becomes  white.  The  writer  has  noticed 'this 
green  color  with  a  subsequent  change  to  white  in  the  case  of 
a  well  known  Portland  cement,  and  also  the  discolorations  in 
the  pat,  indicating  slag  adulteration.  The  green  color  is  dui: 
to  the  presence  in  slag  cement  of  sulphide  of  iron  or  sulphide 
of  calcium.  This  sulphide  becomes  oxidized  on  exposure  to 
the  air  and  changes  color.  Slag  cements  usually  contain  from 
1  to  iy2  per  cent,  of  sulphides.  It  is  this  tendency  to  oxidiza- 
tion on  exposure  to  air  which  is  destructive  to  mortar  made 
of  slag  cements  containing  an  excess  of  sulphides  and  makes 
it  necessary  to  use  the  product  in  underground  situations  or 
the  interior  of  thick  walls.  A  parallel  test  of  briquettes  hard- 
ened in  air  and  water  should  be  made  to  check  up  presence  of 
sulphides.  This  disintegration  does  not  occur  in  case  of  all 
slag  cements.    It  is  not  a  necessary  defect. 

The  document.  Professional  Papers  No.  28,  Corps  of  Engi- 
neers, V.  S.  A.,  is  mainly  in  accord  with  the  adopted  report  of 
the  Amerioan  Society  of  Civil  Engineers.  It  states  the  gen- 
eral object  of  tests  in  the  following  words: 

The  object  of  tests  is  to  establish  two  probabilities.-  First, 
that  the  product  of  the  given  cement  will  develop  the  desired 
strength  and  hardness  soon  enough  to  enable  it  to  bear  the 
stresses  designed  for  it;  second,  that  It  will  never  thereafter 
fall  below  that  strength  and  hardness. 

With  respect  to  fineness  it  emphasizes  the  necessity  of  de- 
termining the  proportion  of  very  fine  cement  rather  than  the 
proportion  above  a  certain  size.  It  therefore  recommends  the 
No.  100  sieve  for  both  Portland  and  natural  cements,  and  fre- 
quent inspection  of  sieves. 

A  test  for  stecific  gravity  is  recommend  aa  an  addition  to 
the  earlier  program.    The  reasons  for  it  are  stated  as  follows; 

This  test  is  made  with  simple  appliances,  and  its  result  is 
immediately  known.  It  appears  to  connect  itself  quite  def- 
initely with  the  degree  of  calcination  which  the  cement  has 
received.  The  higher  the  burning,  short  of  vitrification,  the 
better  the  cement  and  the  higher  the  si>ecific  gravity.  This 
test  has  another  value,  in  that  the  adulterations  of  Portland 
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cement  most  likely  to  be  practiced  and  most  to  be  feared  are 
made  with  materials  which  reduce  the  specific  grafity.  The 
test  IB  therefore  of,  value  in  deterinining  a  properly  burned, 
non-adulterated  Portland.  If  underburned,  the  specific  gray- 
itj  may  fall  below  3;  it  may  reach  3.5  if  the  cement  faaa  been 
overburned.  No  other  hydraulic  cement  is  bo  heavy  in  pro- 
portion to  volume,  natural  cement  having  a  specific  gravity 
of  about  2.5  to  1!.8  and  puzzolan  (slag)  of  about  2.7  to  2.8. 
Properly  burned  Portland,  adulterated  with  slag,  will  fall 
below  3.1. 

With  reference  to  the  test  of  activity  or  time  of  setting 
some  of  the  statements  are  somewhat  at  variance  with  those 
of  prominent  manufacturers,  and  all  engineers  will  not  be  in 
strict  accord  with  them  all.    They  are  as  follows: 

This  test  is  direct  in  so  far  as  its  limits  relate  to  the  time 
necessary  to  get  the  cement  in  place  after  mixing,  which 
must  not  be  greater  than  the  time  of  initial  set,  and  to 
the  time  within  which  the  cement  product  must  take  its  load, 
which  must  not  be  less  than  the  time  of  permanent  set.  It  is 
indirect  in  bo  far  as  its  limits  relate  to  the  probable  final 
strength,  elasticity,  and  hardness  of  the  cement  mixtures.  In 
the  latter  respect  it  appears  to  be  reasonably  well  established 
that  cements  exhibiting  great  activity  give,  after  long 
periods,  rewulta  inferior  to  those  with  action  less  rapid. 
Generally  speaking,  both  periods  of  set  are  lengthened  by  in- 
crease of  moisture  and  shortened  by  increase  of  temperature. 
Some  manufacturers  claim  that  their  cements  show  their  best 
results  when  gauged  with  particular  percentages  of  water. 
It  is  not  considered  good  policy  to  encourage  these  peculiar- 
ities at  the  expense  of  the  uniformity  of  tests  which  is  so 
greatly  desired.  It  is  better  to  adopt  a  definite  proportion 
of  water  for  gauging  and  require  all  cements  of  the  same  claas 
to  stand  or  fall  on  their  showing  when  so  gauged.  Such  a 
percentage,  adopted  and  known,  will  probably  be  used  by 
manufacturers  in  testing  goods  sold  to  the  Engineer  Depart- 
ment, and  a  greater  harmony  between  mill  and  field  tests  of 
the  same  cement  will  result.  In  gauging  Portland  cement  in 
damp  weather  the  samples  should  be  thoroughly  dried  before 
adding  water.  This  precaution  is  not  deemed  necessary  with 
natural  cement.  Sufficient  uniformity  of  temperature  will 
result  if  the  testing  room  be  comfortably  warmed  in  winter 
and  the  specimens  be  kept  out  of  the  sun  in  a  cool  room  in 
summer,  and  under  a  damp  cloth  until  set. 

Regarding  tests  of  strength  the  board  considers  the  7-  and 
28-day  tests  for  tensile  strength  the  best  on  the  whole.  With 
regard  to  variation  in  results  it  says  that  if  the  conditione 
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bare  been  carefully  observed  and  several  discrepant  results 
are  obtained,  the  highest  may  be  right,  but  the  others  are  cer- 
tainly wrong,  and  that  no  averaging  should  be  done.  The 
board  classes  quick  setting  with  early  ottainment  of  high 
tensile  strength  and  conaiders  that  the  relation  between 
early  hydraulic  intensity  and  the  final  excellence  of  a  cement 
product  are  equally  applicable  to  the  indications  from  tensile 
tests.  This  will  hardly  be  accepted  by  manufacturers  as  true 
for  every  cement  under  all  conditions,  though  nearly  all  will 
agree  with  the  board  that 

A  cement  which  tests  moderately  high  at  7  days  and  shows 
a  substantial  increase  to  28  days  is  more  likely  to  reach  the 
maximum  strength  slowly  and  retain  it  indefinitely  with  a 
low  modulus  of  elasticity  than  a  cement  which  tests  abnor- 
mally high  at  7  days  with  little  or  no  increase  at  28  days. 

The  tests  recommended  by  the  board  are  those  for  fineness, 
specific  gravity,  soundness  op  constancy  of  volume  in  setting, 
time  of  selling,  tensile  strength,  for  Portland  cement,  the 
specific- gravity  and  soundness  tests  being  omitted  for  nat- 
ural hydraulic  cements.  Bonuses  for  tests  above  a  fixed  point 
are  said  to  be  likely  to  result  in  unsoundness  in  ways  not 
quickly  detected. 

A  committee  of  the  .American  Society  of  Civil  Engineers 
bad  the  question  of  the  adoption  of  standard  methods  of 
manipulation  of  the  tests  above  described  under  considera- 
tion nearly  two  years,  and  issued  a  circular  asking  for  sugges- 
tions and  criticisms.  Forty-flve  replies  were  received,  which 
number,  in  the  opinion  of  flie  committee,  does  not  indicate 
a  very  general  interest  in  the  subject,  while  on  many  points 
the  replies  differ  so  greatly  that  the  committee  has  not  yet 
decided  upon  the  formulation  of  a  set  of  recommendations. 
It  is  probably  true  that  the  small  number  of  replies  is  not  due 
so  much  to  the  lack  of  interest  in  the  subject  as  to  the  fact 
that  very  few  persons,  aside  from  the  experts  who  did  reply, 
are  able  or  willing  to  answer  any  large  number  of  the  ques- 
tions. 

The  Engineer  board  goes  into  great  detail  in  the  matter  of 
manipulation  of  cements  for  tests  and  its  recommendations 
are  quite  likely  to  be  accepted  by  the  large  majority  of  those 
not  engaged  in  the  business  of  testing,  as  there  are  bnt  few 
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classes  of  work  to  which  the  specifications  and  recommenda- 
tioDS  are  not  directly  applicable.  In  the  absence  of  the  more 
general  view  which  would  be  given  in  a  report  from  the  Amer- 
ican Society  of  Civil  Engineers,  the  advantages  in  the  uni- 
formity attained  hy  following  the  instructions  which  follow 
will  offset  the  results  of  the  few  departures  in  them  from  the 
best  methods  for  particular  materials  or  conditions.  It  is 
desirable  that  the  committee  of  the  American  Society  of  Civil 
Engineers  should  continue  its  work  and  extend  and  modify 
the  army  engineers'  reoomroendations  to  include  the  uses  of 
cement  and  the  approved  customs  of  engineers  outside  the 
army  and  in  other  classes  of  works. 

The  Engineer  hoard's  recommendations  regarding  manip- 
ulation of  cements  for  tests  are  as  follows: 

F ineness . — Place  100  parts  (denominations  determined 
by  subdivisions  of  the  weighing  machine  used)  by  weight  on 
a  sieve  with  100  holes  to  the  linear  inch,  woven  from  brass 
wire  No,  40,  Stubb's  wire  gauge;  sift  by  hand  or  mechanical 
shaker  until  cement  ceases  to  pass  through. 

The  weight  of  the  material  passing  the  sieve  plus  the 
weight  of  the  dust  lost  in  air,  expressed  in  hundredths  of  the 
original  weight,  will  express  the  percentage  of  fineness.  In 
order  to  determine  this  percentage  the  residue  on  the  sieve 
should  be  weighed. 

It  is  only  the  impalpable  dust  that  possesses  cemeutitious 
value.  Fineness  of  grinding  is  therefore  an  essential  quality 
in  cements  to  be  mixed  with  sand.  The  residue  on  a  sieve 
of  100  meshes  to  the  inch  is  of  no  cementitioits  value,  and 
even  the  grit  retained  on  a  sieve  of  40,000  openings  to  the 
square  inch  is  of  small  value.  The  degree  of  fineness  pre- 
scribed in  these  specifications  (92;?)  for  Portland  through  a 
sieve  of  10,000  meshes  to  the  square  inch  is  quite  commonly 
attained  in  high-grade  American  cements,  but  rarely  in  im- 
ported brands.  On  the  Pacific  coast,  where  foreign  cements 
only  are  in  the  market,  this  requirement  may  be  lowered  for 
the  present  to  87;*  on  No.  100  sieve. 

Editorial  Note. — The  statement  in  the  last  sentence  is  not 
Strictly  correct,  one  factory  being  in  oi)eration,  and  several 
new  factories  are  now  under  construction. 

Sped Sc  Gra  vity  . — The  standard  temperature  for  spe- 
cific gravity  determinations  is  62°  F.,  but  for  cement  testing 
temperatures  may  vary  between  60°  and  80°  F.  without  affect- 
ing results  more  than  the  probable  error  in  the  observation. 
Use  any  approved  form  of  volumenometer  or  specific  gravity 
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bottle,  graduated  to  cubic  ceatimeters  with  decimal  8ubdi> 
visions.  Fill  inBtrument  to  zero  of  the  scale  with  benzine, 
tarpentine,  or  Bome  other  liquid  having  no  action  upon 
cements.  Take  100  grama  of  sifted  cement  that  has  been  pre- 
vioaely  dried  b;  expoanre  on  a  metal  ptatc  for  20  minutes  to  a 
dry  heat  of  212°  F.,  and  allow  it  to  pass  slowly  into  the  fluid 
of  the  volumenometer,  taking  care  that  the  powder  does  not 
stick  to  the  sides  of  the  graduated  tube  above  the  fluid  and 
that  the  funnel  through  which  it  is  introduced  does  not  touch 
the  fluid.  Jiead  carefully  the  volume  of  the  displaced  fluid  to 
the  DeareBt  fraction  of  a  cubic  centimeter.  Then  the  approx- 
imate specific  gravity  will  be  represented  by  100  divided  by 
the  displacement  in  cubic  centimeters.  The  operation  re- 
quires care. 

Setting  Quality  and  So  u  ii  dnc ss  . — The  quantity 
of  water  aud  the  temperature  of  water  and  air  affect  the  time 
of  setting.  The  specifications  contemplate  a  temperature 
varying  not  more  than  10°  from  62°  F.,  and  quantities  of 
water  given  herein:  For  Portland  cements  use  26;(  of  water; 
for  pnzzolan  cements  use  \d>%  of  water;  for  natural  cements 
use  30^  of  water.  Mix  thoroughly  for  five  minutes,  vigorously 
robbing  the  mixture  under  pressure;  time  to  be  estimated 
from  moment  of.  adding  water  and  to  be  considered  of  im- 
portance. 

Make  on  glass  plates  two  cakes  from  the  mixture  about 
3  ins.  in  diameter,  ^^-in.  thick  at  middle,  and  drawn  to  thin 
edges,  and  cover  them  with  a  damp  cloth  or  place  them  in  a 
tight  box  not  exposed  to  currents  of  dry  air.  At  the  end  of 
the  time  specified  for  initial  sot  apply  the  needle  1-12-in.  diam- 
eter weighted  to  Yi,-\h,  to  one  of  the  cakes.  If  an  Indentation 
is  made  the  cement  passes  the  requirement  for  initial  setting, 
If  no  indentation  is  made  by  the  needle  it  is  too  quick  setting. 
At  the  end  of  the  time  apecitied  for  "final  set"  apply  the 
needle  1-24  in.  diameter  loaded  to  1  lb.  The  cement  cake 
should  not  be  indented. 

Expose  the  two  cakeB  to  air  under  damp  cloth  for  24  hours. 
Place  one  of  the  cakes,  still  attached  to  its  plate,  In  water  for 
28  days;  the  other  cake  immerse  in  water  at  about  70"  temper- 
ature supported  in  a  rack  above  the  bottom  of  the  receptacle; 
raise  the  water  gradually  to  the  boiling  point  and  maintain 
this  temperature  for  bix  honrs  and  then  let  the  water  with 
cake  immersed  cool.  Examine  the  cakes  at  the  proper  time 
for  evidences  of  expansion  and  distortion.  Should  the  boiled 
cake  become  detached  from  the  plate  by  twisting  and  warp- 
ing or  show  expansion  cracks  the  cement  may  be  rejected,  or 
it  may  await  the  result  of  28  days  in  water.  If  the  fresh- 
water cake  shows  no  evidence  of  swelling,  the  cement  may  be 
used  in  ordinary  work  In  air  or  fresh  water  for  lean  mixtures. 
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If  diHtortion  or  expaneion  cracks  are  sbown  OD  tbe  fresh- 
water cake,  the  cement  should  be  rejected.  Of  two  or  more 
cements  offered,  all  of  wbich  will  stand  the  fresh-water  cake 
tests  for  ROUDdness,  tbe  cements  that  will  sfaud  tbe  boiling 
tests  also  are  to  be  preferred. 

Tensile  Strength.  —  Neat  tests:  Use  unsifted  .cements. 
Place  the  amount  to  be  mixed  on  a  smooth,  non-absorb- 
ent slab;  make  a  crater  in  the  middle  BiitHcient  to  hold 
th^  water;  add  nearly  all  tbe  water  at  once,  the  remainder 
as  needed;  mix  thoroug^bly  by  turning  with  the  trowel,  and 
vigorously  rub  or  work  the  cement  for  five  minutes. 

Place  the  mold  on  a  glass  or  slate  slab.  Fill  the  mold  with 
consecutive  layers  of  cement,  each  when  rammed  to  be  '/4"i°- 
tliick.  Tap  each  layer  30  taps  with  a  soft  brass  or  copper 
rammer  weighing  1  lb.  and  having  a  face  %-in.  diameter  or 
7-10-in.  square  with  rounded  corners.  The  tapping  or  ram- 
ming is  to  be  done  as  follows :  while  holding  the  forearm  and 
wrist  at  a  constant  level,  raise  the  rammer  with  the  thumb 
and  forefinger  about  i/^-ia.  and  then  let  it  fall  freely,  repeat- 
ing the  operation  until  the  layer  is  uniformly  compacted  by 
30  taps. 

This  method  is  intended  to  compact  the  material  in  a  man- 
ner similar  to  actual  practice  in  construction,  when  a  metal 
rammer  is  used  weighing  31)  lbs.,  with  a  circular  head  5  ins. 
in  diameter,  falling  about  8  ins.  upon  layers  of  mortar  or  con- 
crete 3  ins.  thick.  The  method  permits  comparable  results  to 
be  obtained  by  different  observers. 

After  filling  the  mold  and  ramming  the  last  layer,  strike 
smooth  with  the  trowel,  tap  the  mold  lightly  in  a  direction 
parallel  to  the  base  plate  to  ]>revent  adhesion  to  the  plate, 
and  cover  for  24  hours  with  a  damp  cloth.  Then  remove  the 
briquette  from  the  mold  and  immerse  it  in  fresh  water,  which 
should  be  renewed  twice  a  week  for  the  specified  time  if  run- 
ning water  is  not  available  for  a  slow  current.  If  molds  are 
not  available  for  24  hours,  remove  from  the  molds  after  final 
set,  replacing  the  damp  cloth  over  the  briquettes.  In  remov- 
ing briquettes  before  hard-set  great  care  should  be  exercised. 
Hold  the  mold  in  the  left  hand  and,  after  loosening  the  latch, 
tap  gently  the  sides  of  the  mold  until  they  fall  apart.  Place 
the  briquettes  face  down  in  the  water  trough. 

For  neat  tests  of  Portland  cement  use  20;^  of  water  by 
weight.  For  neat  tests  of  puz^olan  cement  use  IS**  of  water 
by  weight.  For  neat  tests  of  natural  cement  use  30^  of  water 
by  weight.  Nearly  all  this  water  is  retained  by  Portland 
cement,  whereas  only  about  one-third  of  the  gauging  water 
is  retained  by  puz7.olan  or  natural  cements;  from  this  it  fol-' 
lows  that  an  apparent  condition  of  plasticity  or  fluidity  that 
ultimately  little   injures    Portland  paste,  very  seriously  in- 
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jnreB  puzzolan  or  natural  mortare  and  concreteB  by  leaving 
a  porons  texture  on  the  evaporation  of  the  surplus  water. 

Sand  tests:  The  proportioDB  1  cement  to  3  sand  are  to  be 
ased  in  tests  of  puzzolan  and  Portland,  and  1  cement  to  1 
sand  in  tests  of  natural  or  Roseudale  cements.  Crushed 
qnartz  sand,  sifted  to  pass  a  standard  sieve  with  20  meshes 
per  lin.  in.  and  to  be  retained  on  a  standard  sieve  with  30 
uteshes  to  the  inch,  is  to  be  used. 

After  weijfhing  carefully,  mil  dry  the  cement  and  sand 
until  the  mixture  is  uniform,  add  the  water  as  in  neat  mix- 
tares,  and  mix  for  five  minutes  by  triturating  or  rubbing  to- 
gether the  constituents  of  the  mortar.  This  may  be  done 
ander  pressure  with  a  trowel  or  by  rubbing  between  the 
fingers,  using  rubber  gloves.  The  rubbing  together  seems 
necessary  to  coat  thoroughly  the  facets  of  the  sand  with  the 
cement  paste. 

It  is  found  that  prolonged  rubbing,  when  not  carried  be- 
yond the  time  of  initial  set,  results  in  higher  tests.  Five  min- 
utes is  the  time  of  mixing  quite  generally  adopted  in  Euro- 
pean specifications.  The  briquettes  arc  to  be  made  as  pre- 
scribed for  neat  mixtures. 

Portland  cements  require  water  from  11  to  \~y-^^  by  weight 
of  constituent  sand  and  cement  for  maximum  strength  in 
tested  briquettes:  puzzolan,  about  9  to  10^,  and  natural, 
about  15  to  17;*,  Mixtures  that  at  first  appear  too  dry  for 
testing  purposes  often  become  more  plastic  under  the  pro- 
longed working  required  herein. 

In  general,  about  four  briquettes  constitute  the  maximum 
number  that  may  be  made  well  within  the  time  required  for 
initial  setting  of  moderately  slow-setting  cements.  Three 
such  batches  of  sand  mixtures  should  be  made,  and  one 
briqnettc  of  each  batch  may  be  broken  at  seven  and  28  days, 
giving  three  tests  at  each  period.  .\t  least  one  batch  of  neat 
t.ement  briquettes  should  be  made. 

If  the  first  briquette  broken  at  each  date  fulfills  the  min- 
imom  requirement  of  these  BiM'ciflcations  it  is  not  neces- 
sary to  break  others,  which  may  be  reserved  for  long-time 
tests.  If  the  first  briquette  does  not  pass  the  test  for  tensile 
strength,  .then  briquettes  may  be  broken  until  six  briquettes, 
two  from  each  batch,  have  been  broken  at  seven  days,  and  the 
remaining  six  reserved  for  28-day  tests.  The  highest  result 
from  any  sample  is  to  be  taken  as  the  strength  of  the  sample 
when  the  break  is  at  the  least  section  of  briquette. 

If,  on  the  28-day  teats,  the  cement  not  only  more  than  ful- 
fills the  minimam  requirements  of  these  specifications,  but 
also  shows  unusual  gain  in  strength,  it  may  still  be  accepted 
if  the  other  tests  are  satisfactory,  notwithstanding  a  low 
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seven-da;  test,  if  earlv  strength  is  not  a  matter  of  impor- 
tance.   Such  cements  are  liltely  to  be  permanent. 

For  a  batch  of  four  briquettes,  the  following  quantities  are 
suggested  as  in  accord  with  these  specifications.  Water  is 
measured  by  fluid-ounce  volumes,  not  by  weight,  temperature 
varying  not  more  than  10°  from  63°  F. 

Portland  Cement. — Neat:  20  ozs.  of  cement,  4  ozs.  of  water. 
Mix  wet  five  minutes. 

Sand:  15  ozs.  sand,  5  oza.  cement,  2^  ozs.  water.  Mix  thor- 
oughly dry;  then  mix  wet  five  minutes. 

Puzzolan  Cement. — Neat:  20  osss.  cement,  3%  ozs.  water. 
Mix  wet  five  minutes. 

Sand:  15  ozs.  sand,  5  ozs.  cement,  2  ozs.  water.  Mix  thor- 
oughly dry;  then  mix  wet  flveniiuutes. 

Natural  Cement. — Neat :  20  ozs.  cement,  6  ozs.  water.  Mix 
oughly  dry;  then  mix  wet  five  minutes. 

Sand:  10  ozs.  cement,  10  ozs,  sand,  Zy^  ozs.  water.  Mix  dry; 
then  wet  for  five  minutes. 

For  Iheasuring  tensile  strength,  a  machine  that  applies  the 
stress  automatically  at  a  uniform  rate  is  preferable  to  one 
controlled  entirely  by  hand.  These  specifications  for  tensile 
strength  contemplate  the  application  of  stress  at  the  rate  of 
400  lbs.  per  minute  to  briquettes  made  as  prescribed  herein, 
A  rate  so  rapid  as  to  approximate  a  blow  or  so  slow  as  to 
approximate  a  continued  stress  will  give  very  different  re- 
sults. 

The  tests  for  tensile  strength  are  to  be  made  immediately 
after  taking  from  the  water  or  while  the  briquettes  are  still 
wet.  The  temperature  of  the  water  during  immersion  should 
be  maintained  as  nearly  constant  as  practicable;  not  less  than 
50°  nor  more  than  70°  F. 

The  tests  are  to  be  made  upon  briquettes  1  in,  sq.  at  place 
of  rupture.  The  specifications  contemplate  the  use  of  the 
form  of  briquette  recommended  by  the  committee  of  the 
American  Society  of  Civil  Engineers,  held  when  tested  by 
close-fitting  metal  clips,  without  rubber  or  other  yielding  con- 
tacts. The  breaks  considered  in  the  testa  are  to  be  those 
occurring  at  the  smallest  section,  1  in.  sq. 

Simple  Tests. — Tests  of  cement  received  upon  a  work  in 
progress  must  often  be  of  much  simpler  character  than  pre- 
scribed herein.  Tests  on  the  work  are  mainly  to  ascertain 
whether  the  article  supplied  is  genuine  cement,  of  a  brand 
previously  tested  and  accepted;  and  whether  it  is  a  reason- 
ably sound  and  active  cement  that  will  set  hard  in  the  desired 
time,  and  give  a  good,  hard  mortar.  Simpte  teats  may  give 
this  information,  and  such  should  be  multiplied  whether  or 
not  more  elaborate  tests  be  made.  Pats  and  balls  of  cement 
and  mortar  from  the  storehouse  and  mixing  platform  or  ma- 
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chine  should  be  frequently  made.  The  setting  or  hardening 
qnalitiee,  as  determined  roughly  by  estimating  time  and  by 
pressure  of  the  thumbnail,  should  be  obaerTed;  the  hardness 
of  the  set  and  strength,  by  cracking  the  hardened  pats  or 
cakes  between  the  fingers,  and  by  dropping  the  balls  from 
the  height  of  the  arm  upon  a  pavement  or  stone  and  observ- 
ing the  result  of  the  impact. 

By  placing  the  pats  in  water  aa  soon  as  hardened  suf- 
ficiently and  raising  the  temperature  to  the  boiling  point  for 
a  few  hours  and  observing  the  character  and  color  of  the 
fractnre  after  sufficient  immersion,  information  aa  to  the 
character  of  the  material,  whether  hydraulic,  a  Portland  or 
pnzzolan,  whether  too  fresh  or  possibly  "blowy,"  may  be 
speedily  and  quite  well  ascertained  without  measuring  instru- 
ments. 

Many  engineers  and  users  of  cements  regard  such  simple 
tests,  taken  in  connection  with  the  weight  and  fineness  of  the 
cement  and  the  apparent  texture  and  hardness  of  the  mortars 
and  concretes  in  the  work,  sufficient  field  tests  of  a  material 
of  known  repute.  The  more  elaborate  tests,  described  above, 
shoald  be  made  in  well-eguipped  laboratories  by  skilled 
cement  testers.  ^ 

Classification  of  Tests. — The  testa  to  be  made  are  of  two 
classes:  (1)  Purchase  teats  on  samples  furnished  by  bid- 
ders to  ascertain  whether  the  bidder  may  be  held  on  the 
sample  to  the  delivery  of  suitable  material,  should  his  offer 
be  accepted.  (2)  Acceptance  tests  on  samples  taken  at  ran- 
dom from  deliveries,  to  ascertain  whether  the  material  sup- 
plied accords  with  the  purchase  sample,  or  is  suitable  for  the 
purpose  of  the  work,  as  stated  in  the  specifications  for  cement 
supplies. 

(1)  Purchase  Tests. — Under  these  specifications  bids  for 
Portland  cements  will  be  restricted  to  brands  that  have  been 
approved  after  at  least  three  years'  exposure  in  successful 
nse  under  similar  conditions  to  those  of  the  proposed  work. 
This'  specification  limits  proposals  to  manufacturers  of 
cements  of  established  repute,  and  in  so  far  lessens  the  de- 
pendence to  be  placed  upon  testa  of  single  samples  of  cement 
in  determining  the  probable  quality  of  the  cements  offered, 
that  sample  packages  may  not  be  required  with  the  proposals 
when  the  brand  is  known  to  the  purchaser.  When  the  cement 
is  not  known  to  the  purchasing  officer  by  previous  use,  a 
barrel  of  it  should  be  required  as  representing  the  quality  of 
cement  to  be  supplied.  A  full  set  of  testa  should  be  made 
from  this  sample,  and  subsequent  deliveries  be  required  to 
show  quality  at  least  equal  to  the  sample. 

In  this  connection  it  is  advisable  in  districts  where  well- 
equipped  laboratories  have  been  established,    that    sample 
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packages  of  the  cements  in  ii;se  in  that  territory,  as  sold  in 
the  open  market,  be  obtained  and  tested  as  occasion  offers 
to  ascertain  the  characteristio  qualities  of  the  brands  as  com- 
mercial articles,  the  information  to  be  used  in  subsequent 
purchases  of  cements. 

When  purchase  samples  are  waived,  acceptance  tests 
should  be  based  upon  the  known  qualities  of  the  brand,  as 
shown  b;  previous  tests.  The  sample  barrel  should  not  be 
broken  further  than  to  take  therefrom  the  necessary  samples 
for  testing.  Afterwards  it  should  be  put  away  in  a  dry  place 
and  kept  for  further  testing,  should  the  results  obtained  be 
disputed. 

(2)  Acceptance  Tests. — The  tests  to  be  made  on  cements 
delivered  under  contract  depend  not  only  on  the  extent,  char- 
acter, and  importance  of  the  work  itself,  but  also  on  the  time 
available  between  the  delivery  and  the  actual  use  of  the  ma- 
terial. 

(a)  On  very  important  and  extensive  works,  equipped  with 
a  testing  laboratory  and  adequate  storehouses,  where  cement 
may  be  kept  at  least  30  days  before  being  required  for  use, 
full  and  elaborate  tests  should  bo  made,  keeping  in  view  the 
fart  that  careful  tests  of  few  samples  are  more  valuable  than 
hurried  tests  of  many  samples. 

(b)  On  active  works  of  ordinary  character,  when  time  will 
not  permit  full  tests,  and  on  small  works  where  the  expenses 
of  a  laboratory  are  not  justified,  the  tests  must  necessarily  be 
limited  to  such  reasonable  precautions  against  the  accept- 
ance and  use  of  unfit  material  as  may  be  taken  in  the  usually 
short  interval  betp'een  the  receipt  and  use  of  the  material. 

Such  conditions  were  in  view  in  formulating  the  specifica- 
tion that  proposals  will  be  received  from  manufacturers  of 
such  cements  only  as  have  been  proved  by  at  least  three 
years'  nse  under  similar  conditions  of  exposure.  Of  the  tests 
named  in  the  specifications  those  for  fineness,  activity  or 
hydraulicity,  specific  gravity,  weight  of  packages,  and  accel- 
erated tests  for  indications  as  to  soundness,  may  be  made 
within  two  days  after  the  receipt  of  the  material  and  with  a 
very  small  outlay  for  instruments. 

Cement  of  established  repute,  shown  by  specific  gravity  and 
fineness  to  be  properly  burnt  and  ground,  or  normal  for  the 
brand,  that  will  set  hard  in  reasonable  time,  the  cakes  snap- 
ping with  a  clean  fracture  when  broken  between  the  fingers, 
and  standing  the  tests  above  named,  may  be  accepted  and 
used  with  reasonable  certainty  of  success.  Nevertheless, 
packages  taken  at  random  from  the  deliveries  should  occa- 
sionally be  set  aside  and  samples  taken  therefrom  sent  to  a 
testing  laboratory  for  the  more  elaborate  tests  for  tensile 
strength  (and  for  soundness  should  the  boiling  tests  not  be 
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coBcluBive).  The  final  acceptance  and  payment  for  snch 
cement  as  may  not  have  bean  actually  placed  in  the  work 
should,  by  agreement,  he  made  to  depend  upon  such  tests. 

In  ail  cases'  where  cement  has  been  long  stored  it  shoald 
be  carefully  tested  before  use  to  ascertain  whether  it  has 
deteriorated  in  strength. 

Bhould  the  simple  testa  give  unsatisfactory  or  suspicious 
results,  then  a  full  series  of  tests  should  be  carefully  made. 

When  Portland  cement  is  in  question  the  specific  gravity 
and  flneuesB  tests  should  be  made  to  guard  against  adultera- 
tion, and  in  all  cases  test  weighings  should  be  made  to  guard 
against  short  weights. 

In  cases  where  the  amount  of  cement  or  the  importance 
of  the  work  will  not  justify  the  purchase  of  the  simple  ap- 
paratus required  for  the  specific  gravity,  fineness,  and  boiling 
tests,  the  cement  can  be  nci?epted  on  the  informal  tests  men- 
tioned herein,  which  require  no  appartitus  whatever,  but  in 
such  cases  cements  well  known  to  the  purchaser  by  previous 
use  should  be  selected,  and  purrliased  directly  from  the  man- 
ufacturer or  his  selling  agent  in  order  that  responsibility  for 
the  cement  may  be  fixed. 

Certified  tests  by  professional  inspectors  made  as  pre- 
scribed herein  on  samples  talien  from  the  cement  to  be 
shipped  to  the  work,  in  a  manner  analogous  to  that  cus- 
tomary among  engineers  in  the  purchase  of  structural  steel 
and  iron,  may  be  required  in  such  cases. 

Sampling. — The  entire  package  from  parts  of  which  tests 
are  to  be  made  ie  to  be  regarded  as  the  sample  tested.  It 
should  be  marked  with  a  distinctive  mark  that  must  also  be 
applied  to  any  part  tested.  The  package  should  be  set  aside 
and  protected  against  deterioration  until  all  results  from 
tests  made  from  it  are  reached  and  accepted  by  both  parties 
to  the  contract  for  supplies. 

Cement  drawn  from  several  sample  packages  should  not  be 
mixed  or  mingled,  but  the  Individuality  of  each  sample  pack- 
age should  be  preserved. 

In  testing  it  should  be  borne  in  mind  that  a  few  tests  from 
any  sample,  carefully  made,  are  more  valuable  than  many 
made  with  less  care. 

The  amount  of  material  to  be  taken  for  formal  tests  is  indi- 
cated herein  where  weiglits  of  the  constituents  of  four 
briquettes  are  given,  to  which  should  be  added  the  amount 
necessary  for  the  tests  for  specific  gravity,  activity,  and 
soundness. 

In  extemled  tests  the  material  should  be  taken  from  the 
sample  package  from  the  heads  and  center  of  barrel,  and  from 
the  ends  and  center  of  bag,  by  such  an  instrument  as  is  used 
by  inspectors  of  fiour.    All  material  taken  from  the  same 
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sample  package  maj  be  thoroughly  mixed  or  mingled  and  the 
teBtB  be  made  therefrom  as  showing  the  trae  character  of  the 
contents  of  the  aamplR  package. 

Jn  making  formal  tests  at  the  work  for  acceptance  of 
cement  sample  packages  should  be  taken  at  random  from 
among  sound  packages.  The  number  taken  must  depend  upon 
the  importance  and  character  of  the  work,  the  available  time, 
and  the  capacity  of  the  permanent  laboratory  force.  For 
tensile  strength  the  tests  with  sand  are  considered  the  more 
important  and  should  always  be  made.  Tests  neat  should  be 
made  if  time  permits. 

It  is  not  necessary  in  any  case  on  a  large  work  to  test  more 
than  10^  of  the  deliveries,  even  of  doubtful  cement,  and  a 
mach  less  number  of  samples  may  be  taken  should  no  cause 
for  distrust  be  revealed  by  the  tests  made.  In  very  important 
work  of  small  extent  each  package  may  be  tested.  A  cement 
should  be  rejected  if  the  samples  show  dangerous  variation 
in  quality  or  lack  of  care  in  manufacture  and  resulting  lack  of 
uniformity  in  the  product  without  regard  to  the  proportion  of 
failures  among  samples  tested. 

Id  all  cases  in  the  use  of  cements  the  informal  or  simple 
tests  of  the  character  named  herein  should  be  constantly  car- 
ried on.  These  constitute  most  valuable  tests.  Whenever 
any  faulty  material  is  indicated  by  such  tests,  elaborate  tests 
should  be  at  once  instituted  and  shonld  the  fault  be  con- 
firmed, the  cement  delivered  and  not  used  should  be  rejected 
and  the  use  of  the  brand  be  discontinued. 

Tests  for  Weight, — From  time  to  time  packages 
should  be  weighed  in  gross  and  afterwards  the  weight  of  neat 
cement  and  tare  of  the  packages  determined.  If  short  weight 
of  neat  cement  is  indicated,  a  sufHoient  number  of  packages 
should  be  weighed  and  the  average  net  weight  per  package 
ascertained  with  sufficient  certainty  to  afford  a  satisfactory 
basts  of  settlement. 

Records  . — For  tests  of  professional  laboratories  no  gen- 
eral requirements  as  to  records  seem  to  be  necessary.  Each 
laboratory  has  its  own  blanks  with  certificate,  and  if  a  copy 
of  the  speciflcations  be  sent  with  the  samples,  the  record  re- 
turned should  be  sufficient.  For  records  of  formal  testa  on 
the  work,  or  in  a  district  laboratory,  blank  forms  should  be 
used.  It  is  desirable  to  have  the  specification  requirements 
stated  on  the  form.  Notations  should  be  adopted  to  show 
for  each  test  that  the  cement  passed  or  failed  or  that  the  test 
was  not  made.  No  inference  should  be  drawn  from  the  lack 
of  any  entry  other  than  that  the  recorder  has  neglected  his 
duty. 

Silica  Cement  or  Sand  Cement.  — This  is  a  patented 
article  manufactured  by  grinding  together  silica  or  clean  sand 
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witb  Portland  cement,  by  which  process  the  original  material 
is  made  extremely  fine  and  its  capacity  to  cover  surfaces  of 
concrete  aggregates  is  much  increased.  The  sand  is  an  adul- 
teration, but  on  account  of  the  extreme  fineness  of  the  prod- 
uct it  serves  to  make  mortar  or  concrete  containing  a  given 
proportion  of  pure  cpment  much  more  dense,  the  fine  ma- 
terial being  increased  in  volume. 

The  increase  in  cementing  capacity  due  to  the  fine  grinding 
of  the  cement  constituent  offsets,  in  great  degree,  the  effects 
of  the  sand  adulteration,  so  that  sand  cement  made  from 
equal  weights  of  cement  and  sand  approximates  in  tensile 
strength  to  the  neat  cement  and  the  material  ia  sold  as 
cement. 

The  extreme  fine  grinding  also  improves  cement  that  con- 
tains expansives,  but  nevertheless  sand  cement  should  not  be 
purchased  in  the  market,  but  should  be  made  oq  the  work 
from  approved  materials,  if  used  for  other  purposes  than  for 
grouting,  for  which  it  is  peculiarly  adapted. 

Whether  this  material  should  be  used  in  important  works 
for  mortar  and  concrete,  the  board  considers  a  question  of 
cost  and  expediency. 

Over  against  the  saving  in  cement  may  be  placed  the  roy- 
alty on  a  patented  article,  the  cost  of  the  plant  and  of  manu- 
facture, the  inconvenience  of  attaching  a  manufacturing 
establishment  to  a  work  under  construction,  and  other  ele- 
ments bearing  not  only  on  first  cost  of  cementing  material 
but  also  involving  the  element  of  time.  When  cement  ia  high 
priced,  means  of  transportation  limited,  labor,  sand,  and  con- 
crete materials  cheap  and  abundant,  the  conditions  may  jus- 
tify the  use  of  sand  cement  on  economic  grounds-  In  any 
case,  the  cement  from  which  the  product  is  made  should  be 
tested  precisely  as  other  cements. 

Slaff  Cement. — This  term  is  applied  to  cement  made  by 
intimately  mixing  by  grinding  together  granulated  blast-fur- 
nace slag  of  a  certain  quality  and  slaked  lime,  without  cal- 
cination subsequent  to  the  mixing.  This  is  the  only  cement 
of  the  puzzolan  class  to  be  found  in  our  markets  (often 
branded  as  Portland),  and  as  true  Portland  cement  is  now 
made  having  slag  for  its  hydraulic  base,  the  term  "slag 
cement"  should  be  dropped  and  the  generic  term  puzzolan  be 
aeed  in  advertisements  and  specifications  for  such  cements. 

Puzzolan  cement  made  from  slag  is  characterized  physically 
by  its  light  lilac  color;  the  absence  of  grit  attending  fine 
grinding  and  the  extreme  subdivision  of  ita  slaked  lime  ele- 
ment; its  low  specific  gravity  (2.6  to  2.8)  compared  with  Port- 
land (3  to  3.5);  and  by  the  intense  bluish  green  color  in  the 
fresh  fracture  after  long  submersion  in  water,  due  to  the 
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presence  of  sulphides,  which  color  fades  after  exposure  to 
dry  air. 

The  oxidi'tion  of  giil])hidi^(i  in  dry  air  is  destriii-tivc  of  piiz- 
zolan  cemeot  mortars  and  concretes  so  exposed.  Puzzolan  is 
nsaally  very  finely  pronnd,  and  when  not  treated  with  sods 
sets  more  slowly  than  Portland.  It  stands  storage  well,  but 
cements  treated  with  soda  to  quicken  setting  become  again 
very  alow  setting  from  the  carbonization  of  the  soda  (as  well 
as  the  lime)  element  after  long  storage. 

Puzzolan  cement  properly  made  contains  no  free  or  anhy- 
drous lirae,  does  not  warp  or  swell,  but  is  liable  to  fail  from 
cracking  and  shrinking  fat  the  surface  only)  in  dry  air. 

Mortars  and  concretes  made  from  puzzolan  approximate 
in  tensile  strength  similar  mixtures  of  Portland  cement,  but 
their  resistance  to  crushin;;  ia  less,  the  ratio  of  crushing  to 
tensile  strength  being  uboiit  6  or  7  t()  1  for  puKzolun  and  !>  to 
It  to  1  for  Portland.  On  account  of  its  extreme  flne  grinding 
puzzolan  often  gives  nearly  as  great  strength  in  3  to  1  mix- 
tures as  neat. 

Puzzolan  permanently  assimilates  but  little  water  com- 
pared with  Portland,  its  lime  being  already  hydrated.  It 
should  be  used  in  comparatively  dry  mixtures  well  rammed, 
but  while  requiring  little  water  for  chemical  reactions,  it  re- 
quires for  permanency  in  the  air  constant  or  continnouB 
moisture. 

Proper  Uses  of  Puzzolan  Cement. — Puzzolan 
cement  never  becomes  extremely  hard  like  Portland,  but  puz- 
zolan mortars  and  concrete  are  tougher  or  less  brittle  than 
Portland.  The  cement  is  well  adapted  for  use  in  sea  water, 
and  generally  in  all  positions  where  constantly  exposed  to 
moisture,  such  as  in  foundations  of  buildings,  sewers  and 
drains,  and  underground  works  generally,  and  in  the  interior 
of  heavy  masses  of  masonry  or  concrete.  It  is  unfit  for  use 
when  subjected  to  mechanical  wear,  attrition,  or  blows.  It 
should  never  be  used  where  it  may  be  exposed  for  long  periods 
to  dry  air,  even  after  it  has  well  set.  It  will  turn  white  and 
disintegrate,  due  to  the  oxidation  of  its  sulphides  at  the  sur- 
face under  such  exposure. 

The  following  points  are  not  touched  in  the  foregoing  re- 
port: 

Microscopical  Tests. — These  are  generally  considered  to  be 
unnecessary,  but  they  are  of  some  value  in  determining  adul- 
terants and  the  character  of  the  grains  of  cement,  thus  giving 
some  check  on  burning  and  grinding.  From  a  band-micro- 
scope to  magnifying  powers  of  80  to  600  diameters  are  recom* 
mended  by  various  engineers. 
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Compressive  Strength. — The  foregoing  report  diamiBBea 
tests  of  compressive  strength  as  unneceasary,  "the  ratio  of 
compreBsive  to  tensile  strength  of  the  same  class  of  cements 
being  quite  uniform"  and  the  tensile  test  being  much  more 
easil.v  made.  The  most  prominent  German  manipulators  of 
cement  do  not  report  this  uniformity,  and  in  recent  diacus- 
sions  before  technical  societies  are  reported  to  consider  cora- 
presBive  teats  more  important  than  tensile  teats,  though  rec- 
ommending that  both  be  made.  Some  American  engineerB 
recommend  them,  a  few  depending  upon  them  to  the  exclusion 
of  those  of  tensile  and  transverse  sti-ength.  The  opinion 
seems  to  be  general  that  the  testa  can  not  be  made  in  a  tem- 
porary laboratory,  must  he  made  in  permanent  commercial 
or  college  laboratories  having  the  necessary  machines  and 
experience.  Too  few  have  used  the  method  to  have  any  fixed 
idea  as  to  form  and  dimensions  of  test  pieces.  All  would 
treat  the  mortar  the  same  as  for  tension  tests.  There  are 
several  methods  of  getting  a  true  bearing  in  the  press,  truing 
with  trowel,  setting  against  glass  and  the  use  of  sheets  of 
lead,  thick  paper  or  cardboard,  plaster  of  paris,  or  fine  sand. 
All  the  prominent  machines  are  mentioned,  and  the  rate  of 
applying  the  stress  varies  up  to  1,000  pounds  a  minute. 

Chemical  Analysis. — A  committee  of  the  New  York  Sec- 
tion of  the  Society  of  Chemical  Industry,  consisting  of  Clif- 
ford Eichardaonj  S,  B.  Newbwry  and  H.  A.  Schafifer,  pre- 
sented a  report  on  December  20, 1901,  on  the  variations  in  re- 
sulta  of  chemical  analyses  of  cement  and  cement  making  raw 
material  and  recommended  a  standard  method  of  anulyaia. 
The  following  is  taken  from  that  report: 

This  committee  was  organized  in  April  of  this  year  to  en- 
deavor to  discover  the  cause  of  the  great  lack  of  uniformity 
in  the  results  obtained  by  different  chemists  engaged  in  this 
line  of  work.  For  this  purpose  a  circular  was  widely  dis- 
tributed asking  for  cooperation,  and  favorable  responses 
were  received  from  over  30  chemists  who  agreed  to  under- 
take the  analysis,  with  a  description  of  the  methods  em- 
ployed of  analyzing  samples  of  a  raw  rock  mixture  from  the 
Ijchigh  Valley  and  a  finished  Portland  cement.  Results  were 
returned  by  eighteen.  The  committee  was  fortunate  in  secur- 
ing, through  the  Director  of  the  U.  S.  Geological  Survey,  the 
co-operation  of  Mr,  W.  F.  Hillebrand,  who  not  only  made  a 
most  careful  and  thorough  analysis  of  the  materials,  but  was 
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good  enough  to  review  the  results  which  were  reported,  crit- 
icise  the  methodB,  point  out  the  causes  of  lack  of  uniformity 
and  agreement  in  the  results,  and  also  made  some  valuable 
suggestions  as  to  a  method  proposed  by  the  committee. 

The  results  reported  by  the  eighteen  chemists  showed  great 
discrepancies,  the  variations  in  the  analyses  being  as  follows: 

Raw  Rock  Ulzturc.         Finiibed  Cement. 
Per  Cent.  Per  Cent. 

Silica 15.75  to  12.78  21.56  to  19.18 

Difference 2.97  2.38 

Alumina  and  IroD 8.50  to    7.08  11.36  to    9.32 

Difference 1.43  2.04 

Iron 2.7Jt«    1.26  3. 76  to   2.30 

Difference 1.47  1.46 

I-ime 41.92  to  39.53  64.30  to  62.01 

Differenee 2.39  2.29 

Magnesia 2.14  to    1.10  3.15  to    2.53 

Difference 1.04  ,63 

The  committee,  in  the  light  of  the  information  conveyed  by 
these  results  and  methods,  and  guided  by  the  advice  of  Mr. 
Hillebrand,  has  formulated  a  method  of  analysis  which  is  de- 
scribed as  follows: 

Solution. — One-half  gram  of  the  finely  powdered  substance 
is  to  be  weighed  out  and,  if  a  limestone  or  unburned  mixture, 
strongly  ignited  in  a  platinum  crucible  over  the  blast  for  IB 
minutes.  It  is  then  transferred  to  an  evaporating  dish,  pref- 
erably of  platinum  for  the  sake  of  celerity  in  evaporation, 
covered  with  a  watch  glass  and  10  c.c.  of  HCl  diluted  with 
about  50  c.c.  of  water  added.  Digestion  on  the  water  bath  ia 
allowed  to  go  on  for  about  l.i  minutes  when  the  substance 
should  be  entirely  decomposed.  (If  anything  remains  unde* 
composed  it  should  be  separated,  fused  with  a  little  NajCO,, 
dissolved  and  added  to  the  original  solution.)  The  cover  glass 
is  then  removed,  washed  and  the  solutiou  evaporated  to  dry- 
ness, so  far  as  this  may  be  possible  on  the  bath. 

Bilica. — The  residue,  without  further  heating,  ia  treated  at 
first  with  6  to  10  c.c.  of  strong  HOI  and  then  with  as  much 
water  as  the  dish  will  comfortably  hold.  The  cover  is  then 
replaced  and  the  digestion  allowed  to  go  on  for  10  minutes 
on  the  bath,  after  which  the  solution  is  filtered  and  the  sep- 
arated silica  washed  thoroughly  with  hot  water.  The  filtrate 
is  again  evaporated  to  dryness,  the  residue,  without  further 
beating,  taken  up  with  acid  and  water,  and  the  small  amount 
of  silica  it  contains  separated  on  another  filter  paper.  The 
papers  containing  the  residue  are  transferred  wet  to  a 
weighed  platinum  crucible,  dried,  ignited,  (irst  over  a  Bunsen 
burner  nntil  the  carbon  of  the  filter  was  completely  con- 
somed,  and  finally  over  the  blast  for  30  minutes  and  checked 
by  a  further  blasting  of  10  minutes  or  to  constant  weight. 
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The  silica,  if  great  accuracy  is  desired,  is  treated  in  tlie  cruci- 
ble with  about  10  c.c.  of  HF  and  4  drops  of  H^SO,  and  evap- 
orated over  a  low  flame  to  complete  dryness.  The  small  res- 
idue is  washed,  finally  blasted,  cooled  and  weighed.  The  dif- 
ference between  this  weight  and  the  weight  previously  ob- 
tained gives  the  amount  of  silica.  (For  ordinary  control  work 
in  the  plant  laboratory  this  correction  may,  perhaps,  be  neg< 
lected;  the  double  evaporation  never.) 

Aluminum  and  Iron  Oxides. — The  filtrate,  about  350  cc, 
from  the  second  evaporation  for  SiO,,  is  made  alkaline  with 
NH4OH  and  boiled  to  expel  exces3  of  NH,,  or  until  there  is  but 
a  faint  odor  of  it,  and  the  precipitated  iron  and  aluminum 
hydrates,  after  settling,  are  washed  once  by  decantation  and 
slightly  on  the  filter.  Setting  aside  the  filtrate  the  precip- 
itate is  dissolved  in  hot  dilute  HCl,  the  solution  passing  into 
the  beaker  in  which  the  precipitation  was  made.  The  alum- 
inum and  irQn  are  then  reprecipitated  by  NH4OH.  The  sec- 
ond precipitate  is  collected  and  washed  on  the  same  filter 
used  in  the  first  instance.  The  filter  paper,  with  the  precip- 
itate, is  then  placed  in  a  weighed  platinum  crucible,  the  paper 
burned  off  and  the  precipitate  ignited  and  finally  blasted  ten 
minutes,  with  care  to  prevent  reduction,  cooled  and  weighed 
as  Al,0j+Fe,0s.  (This  precipitate  contains  TiO^,  P,0„ 
UnO.) 

Iron  Oxide. — ^The  combined  iron  and  aluminum  oxides  are 
fused  in  a  platinum  crucible  at  a  very  low  temperature  with 
about  10  grams  of  KHSO4,  the  melt  taken  up  with  hot  water 
and  25  c.c,  of  dilute  HbSO^.  The  clear  solution  is  then 
digested  on  the  steam  bath  for  about  ten  minutes  and,  if 
accuracy  is  desired,  the  small  amount  of  silica  is  filtered  out, 
weighed  and  corrected  by  HF+H^SO^.  The  filtrate  is  re- 
duced by  hydrogen  sulphide,  boiling  out  the  excess  afterward 
while  passing  CO,  through  the  flask,  and  titrated  with  per- 
manganate. (In  this  way  only  is  the  influence  of  tianium 
to  be  avoided  and  a  correct  result  obtained  for  iron.) 

Lime. — ^To  the  combined  filtrate  from  the  AI,0, +Fe,Os 
precipitate,  a  few  drops  of  NH.OH  are  addod  and  the  solu- 
tion brought  to  boiling.  To  the  boiling  solution  10  cc.  of  a 
saturated  solution  of  ammon.  oxalate  is  addod  and  the  boiling 
continued  until  the  precipitated  CaCjOj  assumes  a  well  de- 
fined granular  form.  It  is  allowed  to  stand  for  twenty  min- 
utes or  until  the  precipitate  has  settled  and  then  filtered. 
The  precipitate  and  filter  are  placed  wet  in  a  platinum  cruci- 
ble, and  the  paper  burned  off  over  a  small  flame  of  a  Bunsen 
burner.  It  is  then  ignited,  redissolved  in  HCl  and  the  solu- 
tion made  up  to  about  100  c.c.  with  water.  Ammonia  is  added 
in  slight  excess  and  the  liquid  is  boiled.  The  small  amount 
of  AlfO,  which  is  separated  is  filtered  out,  weighed  and  the 
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amount  added  to  that  found  in  the  first  determination,  whed 
great  apcnracy  is  desired.  The  lime  is  then  reprecipitated  by 
ammonium  oxalate,  allowed  to  etand  until  settled,  washed 
in  a  moderate  amount  of  water,  weighed  as  oxide  b?  ignition 
and  blasting  to  constant  weight,  or  determined  with  standard 
permanganate.  The  arcaracy  of  this  method  admits  of  crit- 
icism, but  its  convenience  and  rapidity  demand  its  insertion. 

Magnesium  Oxide. — The  combined  filtrates  from  the  cal- 
cium precipitates  are  acidified  with  HCl  and  concentrated  on 
the  steam  bath  to  about  150  o.c,  30  c.c.  of  a  saturated  solution 
of  Na  (NH4)HP04  are  added,  and  the  solution  transferred 
to  a  beaker  ajid  boiled  for  several  minutes.  It  is  then  re- 
moved from  the  flame  and  cooled  by  placing  the  beaker  in  ice 
water.  After  cooling  NH^OH  is  added  drop  by  drop  with 
constant  stirring  until  the  crystalline  ammon-magnesium  or- 
tho-phosphate begins  to  form  and  then  in  slight  excess^  the 
stirring  being  continued  for  several  minutes.  It  is  then  set 
aside  for  several  hours  in  a  cool  atmosphere  and  filtered.  The 
precipitate  is  re-dissolved  in  hot  dilute  HCl,  the  solution  made 
up  to  abont  100  c.c,  2  c.c.  of  a  saturated  solntion  of  Na(NHf) 
HFO,  added,  and  ammonia  drop  by  drop,  with  constant  stir- 
ring until  the  precipitate  is  again  formed  as  described.  It  is 
then  allowed  to  stand  for  about  two  hours,  when  it  is  filtered 
on  paper  or  a  Gooch  crucible,  cooled  and  weighed  as  Mg  gPiO,. 

Potassium  and  Sodium  Oxides. — For  the  determination  of 
.  the  alkalies,  the  well  known  method  of  Prof.  J.  Lawrence 
Smith  is  to  be  followed,  either  with  or  without  the  addition 
of  CaCO,  with  the  NH^Cl. 

Sulphur  Trioxide. — One  gram  of  the  cement  is  dissolved  in 
15  c.c.  of  HCl,  filtered  and  the  residue  washed  thoroughly. 
{Evaporation  to  dryness  is  unnecessary,  vide  Hillebrand.)  The 
solution  is  made  up  to  250  c.c.  in  a  beaker  and  boiled.  To  the 
boiling  solution  10  c.c.  of  a  saturated  solution  of  BaO! ,  is 
added  slowly,  drop  by  drop,  from  a  pipette,  and  the  boiling 
continued  until  the  precipitate  is  well  formed.  It  is  then  set 
aside  over  night,  filtered,  ignited  and  weighed  as  BaSO^. 

Total  Sulphur. — One  gram  of  material  ia  wetghed  out  in  a 
targe  platinum  crucible  and  fused  with  Na|CO,  and  a  little 
NKOj,  being  careful  to  avoid  contamination  from  sulphur  in 
the  gases  from  the  source  of  heat.  The  melt  is  treated  in 
the  crucible  with  boiling  water  and  the  liquid  poured  into  a 
tall  narrow  beaker  and  more  hot  water  added  until  the  mass 
is  all  dissolved.  The  solution  is  then  filtered.  The  filtrate 
contained  in  a  No.  4  beaker  is  to  be  acidulated  with  HCl  and 
made  up  to  about  250  c.c.  with  distilled  water,  boiled,  the 
sulphur  precipitated  as  BaSO«  and  allowed  to  stand  over 
night. 
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Loss  on  Ignition. — Half  a  gram  of  the  cement  is  to  be 
weighed  out  in  a  platinum  crucible  and  blasted  15  minutes. 
The  loBB  by  weight,  which  is  checked  by  a  second  blasting  of 
5  minntes,  is  loas  on  ignition. 

Oi/ier  Tests. — Bending,  adhesion,  abrasion,  resistance  to 
freezing  and  resistance  to  action  of  sea  water  are  aH  advised 
by  a  few  experts,  but  there  are  no  settled  opinions  as  to 
their  general  value  and  the  methods  of  making  them. 
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The  general  principles  npon  which  speciflcations  for  the  ao 
'ceptance  or  rejection  of  cement  should  be  prepared  may  well 
be  stated,  and  the  practical  application  of  these  principles  ex- 
emplified by  s<^lectionB  from  various  specifications  iii  use  in 
various  parts  of  the  country.  The  great  variations  in  speci- 
fications for  cement  for  the  name  uses  would  seem  to  be  due 
largely  to  the  failure  to  recognize  such  principles,  though, 
when  stated,  they  seem  to  be  axiomatic. 

The  cement  should  be  suited  to  the  work  in  which  it  is  to 
be  used.  This  will  deride  whether  natural  hydraulic,  or  Port- 
land cement  shall  be  used  and  the  grade  of  the  latter.  Econ- 
omy should  be  one  of  the  elements  considered  and  may  turn 
the  decision  to  a  natural  cement  in  one  locality  while  some 
grade  of  Portland  cement  would  he  used  in  another.  The 
decision  regarding  the  cement  to  be  used  affects  the  specifica- 
tions for  mortar  and  concrete  also. 

The  exposure  of  the  work  to  the  weather  or  its  protection 
from  external  conditions  by  position  in  the  interior  of  piers 
or  foundations  or  in  rock  or  deep  excavations  under  constant 
conditions  of  temperature,  moisture,  etc.,  will  be  prominent 
in  deciding  what  specifications  to  adopt  for  the  cement  to  be 
used. 

For  external  work  the  conditions  of  variation  in  tempera- 
ture, drainage,  possibility  of  shocks,  blows  and  abrasion,  ap- 
pearance, determine  the  grade  of  Portland  cement  to  be  used. 
Here,  too,  the  specifications  for  mortar  and  concrete  are 
closely  connected  with  the  specifications  for  cement. 

In  cases  of  joint  action  of  concrete  with  other  materials, 
as  in  Slelan  arch  or  flreproofing  or  other  combination  struc- 
tures, other  qualities  than  the  tensile  or  compressive 
strength  may  make  the  decision. 

rcnient  for  mortar  for  laying  stone  must  often  be  selected 
for  its  non-staining  qualities. 
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The  rate  of  setting  is  frequently  a  prime  factor  in  making 
the  decision^  especially  in  sidewalk,  curb  and  facing  work, 
and  in  stnictureB  under  water. 

U.   S    ARMY,   CORPS  OF  ENGINEERS. 

The  great  variationa  in  requirements  for  cement  upon  work 
under  TariouB  offlcers  of  the  Corps  of  Engineers  of  the  U.  S.- 
Army,  shown  in  a  table  in  the  first  edition  of  this  book,  hare 
been  eliminated  by  referring  the  matter  to  a  commission  con- 
sisting of  Major  William  L.  Marshall,  Major  Smith  B.  Leach 
and  Captain  Spencer  Cosby,  whose  report  is  given  in  No.  28  of 
the  Professional  Papers  of  the  Corps  of  Engineers,  U.  S. 
Army.  The  methods  recommended  for  use  in  making  tests 
have  been  given  in  a  preceding  chapter.  The  specifications 
for  cement  foilow.  The  first  specification  is  for  American 
Portland  cement, 

(1)  The  cement  shall  be  an  American  Portland,  dry  and 
free  from  lamps.  By  a  Portland  cement  is  meant  the  product 
obtained  from  the  heating  or  calcining  up  to  incipient  fusion 
of  intimate  mixtures,  either  natural  or  artificial,  of  argil- 
laceous with  calcareous  substances,  the  calcined  product  to 
contain  at  least  1.7  times  as  much  of  lime,  by  weight,  as  of 
the  materials  which  give  the  lime  its  hydraulic  properties, 
and  to  be  finely  puIveriKed  after  said  calcination,  and  there- 
after addition  or  substitution  for  the  purpose  only  of  regulat- 
ing certain  properties  of  technical  importance  to  be  allowable 
to  not  exceeding  2  per  cent,  of  the  calcined  product. 

(2)  The  cement  shall  be  put  up  in  strong,  sound  barrels 
well  lined  with  paper,  so  as  to  be  reasonably  protected 
against  moisture,  or  in  stout  cloth  or  canvas  sacks. 
Each  package  shall  be  plainly  labeled  with  the  name  of  the 
brand  and  of  the  manufacturer.  Any  package  broken  or  con- 
taining damaged  cement  may  be  rejected  or  accepted  as  a 
fractional  package,  at  the  option  of  the  United  States  agent 
in  local  charge. 

(3)  Bidders  will  state  the  brand  of  cement  which  they  pro- 
pose to  furnish.  The  right  is  reserved  to  reject  a  tender  for 
any  brand  which  has  not  established  itself  as  a  high-grade 
Portland  cement  and  has  not  for  three  years  or  more  given 
satisfaction  in  use  under  climatic  conditions  of  exposure  of 
at  least  equal  severity  to  those  of  the  work  proposed. 

(4)  Tenders  will  be  received  only  from  manufacturers  or 
their  anthorized  agents. 
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(The  following  paragraph  will  be  substitoted  for  para- 
graphs 3  and  4  above  when  cement  is  to  be  furnisbed  aad 
placed  by  the  contractor: 

No  cement  will  be  allowed  to  be  used  except  eatabliBhed 
brands  of  hijjh-grade  Portland  cement  which  have  been  made 
by  the  same  mill  and  in  successful  nse  nnder  similar  climatic 
conditions  to  those  of  the  proposed  work  for  at  least  three 
years.) 

(5)  The  average  weight  per  barrel  shall  not  be  less  than 
375  pounds  net.  Four  sacks  shall  contain  one  barrel  of 
cement.  If  the  weight,  as  determined  by  test  weighings,  is 
found  to  be  below  375  pounds  per  barrel,  the  cement  may  be 
rejected,  or,  at  the  option  of  the  engineer  ofHcer  in  charge, 
the  contractor  may  be  required  to  supply,  tree  of  cost  to  the 
United  Estates,  an  additional  amount  of  cement  equal  to  the 
shortage. 

(6j  Tests  may  be  made  of  the  fineness,  specific  gravity, 
soundness,  time  of  setting  and  tensile  strength  of  the  cement. 

(7)  Fineness. — Ninety-two  per  cent,  of  the  cement  must 
pass  through  a  sieve  made  of  No,  40  wire,  Stnbb's  gauge,  hav- 
ing 10,000  openings  per  square  inch. 

{8)  Specific  Gravity. — The  specific  gravity  of  the  cement, 
as  determined  from  a  sample  which  has  been  carefully  dried, 
shall  be  between  3.10  and  3.25. 

(9)  Soundness, — To  test  the  sonndness  of  the  cement,  at 
least  two  pats  of  neat  cement  mixed  for  five  minutes  with  20 
per  cent,  of  water  by  weight  shall  be  made  on  glass,  each  pat 
about  three  inches  in  diameter  and  one-half  inch  thick  at  the 
center,  taptmnp  thence  to  a  thin  edge.  The  pats  are  to  be 
kept  nnder  a  wet  cloth  until  ttnaJly  set,  when  one  is  to  be 
placed  in  fresh  water  for  twenty-eight  days.  The  second  pat 
will  be  placed  in  water  which  will  be  raised  to  the  boiling 
point  for  six  hours,  then  allowed  to  cool.  Neither  should 
show  distortion  or  cracks.  The  boiling  test  may  or  may  not 
reject,  at  the  option  of  the  engineer  officer  in  charge. 

ilO)  Titue  of  Seliing. — The  cement  shall  not  acquire  ita 
initial  set  in  leas  than  forty-flve  minutes  and  must  have  ac- 
quired its  final  set  in  ten  hours. 

(The  following  paragraph  will  be  substituted  for  the  above 
in  case  a  quick-setting  cement  is  desired: 

The  cement  shall  not  acquire  its  initial  set  in  less  than 
twenty  nor  more  than  thirty  minutes,  and  must  have  ac- 
quired its  final  set  in  not  less  than  forty-five  minutes,  nor  in 
more  than  two  and  one-half  hours.) 

The  pats  made  to  test  the  soundness  may  be  used  in  detet- 
miuing  the  time  of  setting.  The  cement  is  considered  to  have 
acquired  its  initial  set  when  the  pat  will  bear,  without  being 
appreciably  indented,  a  wire  one-twelfth  inch  in  diameter 


SPECIFICATIONS  FOR  CEMENT.  67 

loaded  to  weigh  one-fourth  pound.  The  final  set  has  been 
acquired  when  the  pat  will  bear,  without  beiof;  appreciably 
indented,  a  wire  one  twenty-fourth  inch  in  diameter  loaded  to 
weigh  one  pound. 

(11)  Tensile  Strength. — BriquetteB  made  of  neat  cement, 
after  being  kept  in  air  for  twenty-four  hours  under  a  wet 
cloth,  and  the  balance  of  the  time  in  water,  shall  develop 
tensile  strength  per  square  inch  as  follows: 

After  seven  dajs,  450  pounds;  after  twenty-eight  days,  540 
ponnds. 

Briquettes  made  of  1  part  cement  and  3  parts  standard 
sand,  by  weight,  shall  develop  tensile  strength  per  square 
inch  as  follows: 

After  seven  daj-s,  140  pounds;  after  twenty-eight  days,  220 
pounds. 

iJn  case  quick-setting  cement  is  desired,  the  following  ten- 
sile strengths  shall  be  substituted  for  the  above: 

Neat  briquettes:  After  seven  days,  400  pounds;  after  twen- 
ty-eight days,  480  pounds. 

Briquettes  of  1  part  cemeOt  to  3  parts  standard  sand: 
After  seven  days,  120  pounds;  after  twenty-eight  days,  180 
pooods.) 

(12)  The  highest  resalt  from  each  set  of  briquettes  made 
at  any  one  time  is  to  be  considered  the  governing  test.  Any 
cement  not  showing  an  increase  of  strength  in  the  twenty- 
eight-day  tests  over  the  seven-day  tests  will  be  rejected. 

(13)  When  making  briquettes  neat  cement  will  be  mixed 
with  20  per  cent,  of  water  by  weight,  and  sand  and  cement 
with  121^  per  cent,  of  water  by  weight.  After  being  thor- 
oughly mixed  and  worked  for  five  minutes,  the  cement  or 
mortar  will  be  placed  in  the  briquette  mold  in  four  equal 
layers,  and  each  layer  rammed  and  compressed  by  thirty 
blows  of  a  soft  brass  or  copper  rammer  three-quarters  of  an 
inch  io  diameter  (or  seven-tenths  of  an  inch  square,  with 
rounded  corners),  weighing  1  pound.  It  is  to  be  allowed  to 
drop  on  the  mixture  from  a  height  of  about  half  an  inch. 
When  the  ramming  has  been  completed,  the  surplus  cement 
shall  be  struck  off  and  the  final  layer  smoothed  with  a  trowel 
held  almost  horizontal  and  drawn  back'  with  sufllcient 
pressure  to  make  its  edge  follow  the  surface  of  the  mold. 

(14)  The  above  are  to  be  considered  the  minimum  require- 
ments. Unless  a  cement  has  been  recently  used  on  work 
under  this  office,  bidders  will  deliver  a  sample  barrel  for  teat 
before  the  opening  of  bids.  If  this  sample  shows  higher  testa 
than  those  given  above,  the  average  of  tests  made  on  subse- 
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quent  shipmenta  miiBt  come  up  to  tboBe  fonnd  with  the 
sample. 

(15)  A  cement  may  be  rejected  in  case  it  fails  to  meet  any 
of  the  above  reqiiireinenta.  An  agent  of  the  contractor  may 
be  preeent  at  the  makinf;  of  the  tests,  or,  in  case  of  the  failure 
of  any  of  them,  they  may  be  repeated  in  his  presence.  If  the 
contractor  so  deairee,  the  engineer  officer  in  charge  may,  if  he 
deem  it  to  the  interest  of  the  United  Btates,  have  any  or  all 
of  the  tests  made  or  repeated  at  some  recognized  standard 
testing  laboratory  in  the  manner  herein  specified.  All  ex- 
penses of  siich'teatB  to  be  paid  by  the  contractor.  AH  such 
testa  shall  be  made  on  samplea  furnished  by  the  engineer 
officer  from  cement  actually  delivered  to  him. 

Then  follow  specifications  for  natural  hydraulic  cement. 

(1)  The  cement  shall  he  freshly  packed  natural  or  Rosen- 
dale,  dry,  aud  free  from  lumps.  By  natural  cement  is  meant 
one  made  by  calcining  natural  rock  at  a  heat  below  incipient 
fusion,  and  grinding  the  product  to  powder. 

(2)  The  cement  shall  be  pnt  up  in  strong,  sound  barrels, 
well  lined  with  paper  so  as  to  be  reasonably  protected  against 
moisture,  or  in  stout  cloth  or  canvas  sacks.  Each  package 
shall  be  plainly  labeled  with  the  name  of  the  brand  and  of 
the  manufacturer.  Any  package  broken  or  containing  dam- 
aged cement  may  be  rejected,  or  accepted  as  a  fractional 
package,  at  the  option  of  the  United  States  agent  in  local 
charge. 

(S)  Bidders  will  state  the  brand  of  cement  which  they  pro- 
pose to  furnish.  The  right  is  reserved  to  reject  a  tender  for 
any  brand  which  has  not  given  satisfaction  in  use  under  cli- 
matic or  other  conditions  of  exposure  of  at  least  eqnat  se- 
verity to  those  of  tlie  work  proposed. 

(4)  Tenders  will  be  received  only  from  manufacturers  or 
their  authorized  agents. 

(The  following  paragraph  will  be  substituted  for  para- 
graphs 3  and  1  above  when  cement  is  to  be  furnished  and 
placed  by  the  contractor: 

No  cement  will  be  allowed  to  be  used  except  established 
brands  of  high-grade  natural  cement  which  have  been  in  suc- 
cessful use  under  similar  climatic  conditions  to  those  of  the 
proposed  work.) 

(5)  The  average  net  weight  per  barrel  shall  not  be  less  than 
300  pounds.  (West  of  the  Allegheny  Mountains  this  may  be 
265  pounds.)  .  .  .  sacks  of  cement  shall  have  the  same 
weight  as  1  barrel.  If  the  average  net  weight,  as  determined 
hy  test  weighings,  is  found  to  be  below  301)  pounds  (265 
pounds)  per  barrel,  the  cement  may  be  rejected,  or,  at  the 
option  of  the  engineer  ofllcer  in  charge,  the  contractor  may  be 
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required  to  supply  free  of  cont  to  the  United  States  an  addi- 
tional amoiiat  of  cement  equal  to  the  shortage. 

(6)  Tests  may  be  made  of  the  fineness,  time  of  aettiug,  and 
tensile  stiength  of  the  cement. 

(7)  Fineness.'- AX  least  80  per  cent,  of  the  cement  must 
pass  through  a  sieve  made  of  No.  40  wire,  ytubb's  gauge, 
having  10,000  openings  per  square  inch, 

(8)  Time  of  Setling.  — The  cement  shall  not  acquire  its  ini- 
tial set  ia  less  than  twenty  minutes  and  must  have  acquired 
its  final  set  in  four  hoiirs. 

(9)  The  time  of  setting  is  to  be  determined  from  a  pat  of 
neat  cement  mixed  for  five  minutes  with  30  per  cent,  of 
water  by  weight  and  kept  under  a  wet  cloth  until  finally  set. 
The  cement  is  considered  to  have  acquired  its  initial  set  when 
the  pat  will  bear,  without  being  appreciably  indented,  a  wire 
one-twelfth  inch  in  diameter  loaded  to  weigh  one-fourth 
pound.  The  final  spt  has  been  acquired  when  the  pat  will 
bear,  without  -being  appreciably  indented,  n  wire  one  twenty- 
fourth  inch  in  diameter  loaded  to  weigh  1  pound. 

(10)  Tensile  Strength. — Briquettes  made  of  neat  cement 
shall  develop  the  following  tensile  strengths  per  square  inch, 
after  haviny  been  kept  in  air  for  twenty-four  hours  under  a 
wet  cloth  and  the  balance  of  the  time  in  water: 

At  the  end  of  seven  days,  00  pounds;  at  the  end  of  twenty- 
eight  days.  ^00  pounds. 

Briquettes  made  of  one  part  cement  and  one  part  standard 
sand,  by  weight,  shall  develop  the  following  tensile  strengths 
per  square  inch: 

After  seven  days,  60  pounds;  after  twenty  eight  days,  150 
pounds. 

(11)  The  highest  result  from  each  set  of  briquettes  made 
flt  any  one  lime  is  to  be  considered  the  governing  teat.  Any 
cement  not  showing  an  increase  of  strength  in  the  twenty- 
eight-day  tests  over  the  seven-day  tests  will  be  rejected. 

(12)  The  neat  cement  for  briquettes  shall  be  mixed  with  30 
per  cent,  of  water  by  weight,  and  the  sand  and  cement  with 
17  per  cent,  of  water  by  weight.  After  being  thoroughly 
mixed  and  worked  for  five  minutes  the  cement  or  mortar  is 
to  bo  placed  in  the  briquette  mold  in  four  equal  layers,  each 
of  which  is  to  be  rammed  and  compressed  by  thirty  blows  of 
a  soft  brass  or  copper  rammer  three-fourths  of  an  inch  in 
diameter  (or  seven  tenths  of  an  inch  square  with  rounded 
corners),  weighing  1  pound.  It  is  to  be  allowed  to  drop  on  the 
mixture  from  a  height  of  about  half  an  inch.  Upon  the  com- 
pletion of  the  ramming  the  surplus  cement  shall  be  struck  ofl' 
and  the  last  layer  smoothed  with  a  trowel  held  nearly  hori- 
zontal and  drawn  back  with  sufficient  pressure  to  make  its 
edge  follow  the  surface  of  the  mold. 
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(13)  The  above  are  to  be  considered  the  minimum  require- 
ments. UnlesB  a  cement  haa  been  recently  used  on  work 
under  this  office,  bidders  will  deliver  a  sample  barrel  for  test 
before  the  opening  of  the  bids.  Any  cement  showing  by  sam- 
ple higher  tests  than  those  given  must  maintain  the  average 
so  shown  in  subsequent  deliveries. 

(14)  A  cement  may  be  rejected  whicli  fails  to  meet  any  of 
the  above  requirements.  An  agent  of  the  contractor  may  be 
present  at  the  making  of  the  tents,  or,  in  case  of  the  failure 
of  any  of  them,  they  may  be  repeated  in  his  presence.  If  the 
contractor  so  desires,  the  engineer  officer  may,  if  be  deems  it 
to  the  interest  of  the  United  States,  have  any  or  all  of  the 
tests  made  or  repeated  at  some  recognized  standard  testing 
laboratory  in  the  manner  above  specified.  All  expenses  of 
such  tests  shall  be  paid  by  the  contractor,  and  all  such  tests 
shall  be  made  on  samples  furnished  by  the  engineer  officer 
from  cement  actually  delivered  to  him, 

Puzzolan  or  slag  cement  is  to  fiiltill  the  following  condi- 
tions : 

(1)  The  cement  shall  be  a  puzzolan  of  uniform-  quality, 
finely  and  freshly  ground,  dry,  and  free  from  lumps,  made  by 
grinding  together  without  subsequent  calcination  granulated 
blast  furnaie  slag  with  slaked  lime. 

(2)  The  cement  shall  be  put  up  in  strong  sonnd  barrels  well 
lined  with  paper,  so  as  to  be  reasonably  protected  against 
moisture,  or  in  stout  cloth  or  canvas  sacks.  Each  package 
shall  be  plainly  labeled  with  tlie  name  of  the  brand  and  of 
the  manufacturer.  Any  package  broken  or  containing  dam- 
aged cement  may  be  rejected,  or  accejited  as  a  fractional 
package,  at  the  option  of  the  United  States  agent  in  local 
charge. 

(3)  Bidders  will  state  the  brand  of  cement  which  they  pro- 
pose to  furnish.  The  right  is  reserved  to  reject  a  tender  for 
any  brand  which  has  not  given  satisfaction  in  use  under  cli- 
matic or  other  conditions  of  exposure  of  at  least  equal  sever- 
ity to  those  of  the  work  proposed,  and  for  any  brand  from 
cement  works  that  do  not  make  and  test  the  slag  used  in  the 
cement. 

(4)  Tenders  will  be  received  only  from  manufacturers  or 
their  authorized  agents. 

(The  following  paragraph  will  be  substituted  for  para- 
graphs 3  and  4  al>ove  when  cement  is  to  be  furnished  and 
placed  by  the  contractor. 

No  cement  will  be  allowed  to  be  used  except  established 
brands  of  hiirh-grade  puzxolau  cement  which  have  been  in 
successful  use  under  similar  climatic  conditions  to  those  of 
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the  propnaed  work  ai^d  whieb  come  from  cement  works  that 
make  the  slag  used  in  the  cement.) 

(5)  The  iiverage  weight  per  barrel  shall  not  be  less  than  330 
poands  net.  Four  sacks  shall  contain  1  barrel  of  cement.  If 
the  weight  aa  determined  by  test  weighings  is  foaud  to  be 
below  330  pounds  per  barrel,  the  cement  may  l>e  rejected  or, 
at  the  option  of  the  engineer  officer  in  charge,  the  contractor 
may  be  required  to  supply,  free  of  cost  to  the  United  States, 
an  additional  amount  of  cement  eqnal  to  the  shortage. 

(6)  Testa  may  be  made  of  the  flneness,  specific  gravitj^ 
soundness,  lime  of  setting,  and  tensile  strength  of  the  cement. 

(7)  Fineness. — Sinety-seven  per  cent,  of  the  cement  must 
pass  through  n  sieve  made  of  No.  40  wire,  Stubb's  gauge,  hav- 
ing 10,000  openings  per  square  inch.  , 

(8)  Specific  Gravity. — The  specific  gravity  of  the  cement, 
as  determined  from  a  sample  which  has  been  carefully  dried; 
shall  be  between  2.7  and  2.8. 

(9)  Sonndness, . — To  test  the  soundness  of  cement,  pats  of 
neat  cement  mixed  for  five  minutes  with  18  per  cent,  of  water 
br  weight  shall  be  made  on  glass,  each  pat  about  3  inches  in 
diameter  and  one-half  inch  thick  at  the  center,  tapering 
thence  to  a  thin  edge.  The  pats  are  to  be  kept  under  wet 
cloths  until  finally  set,  when  they  are  to  be  placed  in  fresh 
water.  They  should  not  show  distortion  or  cracks  at  the  end 
of  twenty-eight  days. 

(10)  The  cement  shall  not  acr|uire  its  initial  set  in  less  than 
forty-flve  minutes  and  shall  acquire  its  final  set  in  ten  hours. 
The  pats  mnde  to  test  the  soundness  may  be  used  in  deter- 
mining the  time  of  setting.  The  cement  is  considered  to  have 
acquired  its  initial  set  wlien  the  pat  will  bear,  without  being 
appreciably  indented,  a  wire  one-twelfth  inch  in  diameter 
loaded  to  one-fourth  pound  weight.  The  final  set  has  been 
acquired  when  the  pat  will  bear,  withont  being  appreciably 
indented,  a  wire  one-twenty-fourth  inch  in  diameter  loa<]ed 
to  1  pound  weight. 

(11)  Tensile  Strength. — Briquettes  made  of  neat  cement, 
after  being  kept  in  air  under  a  wet  cloth  for  twenty-four 
hQurs  and  the  balance  of  the  time  in  water,  shall  develop 
tensile  strengths  per  square  inch  as  follows: 

After  seven  days,  35(i  pounds;  after  twenty-eight  days,  500 
pounds. 

Briquettes  made  of  one  part  cement  and  three  parts  stand- 
ard sand  by  weight  shall  develop  tensile  strength  per  square 
inch  as  foljowe: 

■  After  seven  days,  140  pounds;  after  twenty-eight  days,  220 
poands. 

fl2)  The  highest  result  from  each  set  of  briquettes  made 
at  any  one  time  is  to  be  considered  the  governing  test.  Any 
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cement  not  Bhowing  an  increase  of  strength  in  the  twentj- 
ei(rht-day  tests  over  the  seven-day  tests  will  lie  rejected. 

(13)  When  making  briquettes  neat  cement  will  be  mixed 
with  ]8  per  cent,  of  water  by  weight,  and  sand  and  cement 
with  10  per  cent,  of  water  by  weight.  After  being  thoroughly 
mixed  and  worked  for  five  minutes  the  cement  or  mortar  will 
be  plaeed  in  the  hriqnette  mold  in  four  equal  layers  and  each 
layer  rammed  and  compressed  by  thirty  blows  of  a  soft  brass 
or  copper  rammer,  three-quarters  of  an  inch  in  diameter  or 
seven  tenths  of  an  inch  square,  with  rounded  corners,  weigh- 
ing 1  ponnd.  It  is.  to  be  allowed  to  drop  on  the  mixture  from 
a  height  of  about  an  inch.  When  the  ramming  has  been  com- 
pleted the  Bnrplns  cement  shall  be  struck  off  and  the  final 
layer  smoothed  with  a  trowel  held  almost  horizontal  and 
drawn  back  with  sufficient  pressure  to  make  its  edge  follow 
the  surface  of  the  mold, 

(14)  The  above  are  to  be  considered  the  minimum  require- 
ments. Unless  a  cement  has  been  recently  used  on  work 
under  this  office,  bidders  will  deliver  a  sample  barrel  for  test 
before  the  opening  of  bids.  If  this  sample  shows  higher  tests 
than  those  given  above,  the  average  of  tests  made  on  subse- 
quent shipments  must  come  up  to  those  found  with  the 
sample. 

(15)  A  cement  may  be  rejected  in  case  it  fails  to  meet  any 
of  the  above  requirements.  An  agent  of  the  contractor  may 
be  present  at  the  making  of  the  tests,  or,  in  case  of  the  failure 
of  any  of  them,  they  may  be  repeated  in  his  presence.  If 
the  contractor  so  desires  the  engineer  ofQcer  in  charge  may, 
if  he  deems  it  to  the  interest  of  the  TInited  States,  have  any 
or  all  of  the  tests  made  or  repeated  at  some  recognized  test- 
ing laboratory  in  the  manner  herein  specified,  all  expenses  of 
such  tests  to  be  paid  by  the  contractor.  All  such  tests  shall 
he  made  on  samples  furnished  hy  the  engineer  officer  from 
cement  actually  delivered  to  him. 

The  only  criticisms  of  importance  regarding  the  preceding 
specifications  which  have  appeared  are  regarding  the  amount 
of  water  used  in  making  briquettes,  the  specific  gravity,  and 
the  fineness  for  the  Pacific  coast.  Mr.  E.  Duryee  calls  atten- 
tion to  the  fact  that  to  produce  the  normal  consistency  of 
mortar  according  to  Russian  and  other  foreign  specifications, 
the  amount  of  water  must  be  varied  according  to  the  brand 
of  cement,  and  even  accordirj;  to  the  age  of  the  shipment 
from  which  sample  is  taken,  and  that  the  amount  required  is 
almost  always  more  than  20  per  cent,  by  weight,  sometimes 
running  as  high  as  30  per  cent.;  that    very    finely    ground 
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cement  ma;  have  a  specific  gravity  of  less  than  3.1,  and  that 
-  there  is  a  Portland  cement  factory  on  the  Pacific  coast  pro- 
ducing finely  ground  cement  which  will  meet  the  specification 
in  this  regard. 

The  following  ta  mi  abstract  of  the  specifications  for  the 
Portland  cement  io  use  by  the 

V.    a.    NAVY   DEPARTMENT. 

Quality. — The  cement  to  he  of  the  best  grade  or  quality. 

Aeration. — Contractor  shall  give  a  certificate  to  the  effect 
that  the  cement  furnished  hag  l>een  seasoned  or  subjected  to 
aeration  for  at  least  thirty  days  before  leaving  the  works. 

Packing.  —The  cement  is  to  be  packed  in  strong  and  well 
coopered  Barrels,  lined  with  moisture-proof  paper.  The  gross 
weight  of  the  barrels  is  not  to  be  less  than  400  pounds;  the 
weight  of  the  cement  is  not  to  be  less  than  375  pounds, 

.S'/cr«^c.— Immediately  upon  receipt,  the  cement  is  to  be 
stored  in  a  dry,  well-covered  and  well- ventilated  place  and 
thoroughly  protected  from  the  weather. 

Chemical  Analysis. — On  every  lot  of  eight  hundred  barrels 
or  more,  the  contractor  shall  supply  an  abstract  of  the  chem- 
ical analysis  of  a  mixed  sample  of  the  cement  taken  from 
any  ten  barrels  of  the  lot.  Specific  gravity  shall  not  be  less 
than  3. 

Samples  for  7Vs^.— Samples  of  the  cement  are  to  be  taken 
from  the  interior  of  the  barrels  with  a  suitable  instrument. 
Samples  are  to  be  taken  from  every  fifth  barrel,  in  lots  of 
twenty  or  more,  up  to  one  hundred  barrels.  If  less  than  one 
hundred  barrels  are  to  be  tested,  the  samples  are  to  be  taken 
from  at  least  three  barrels.  The  separate  quantities  so  taken 
shall  be  mixed  thoroughly  together,  while  dry,  and  the  com- 
pound regarded  as  the  sample  for  test. 

Fineness.  —  Ninety-five  per  cent,  by  weight  must  pass 
through  a  No,  100  sieve  having  10,000  meshes  per  square  inch, 
the  wire  to  be  No,  40  Stubbs'  wire  gauge,  and  75  per  cent,  by 
weight  must  pass  through  a  No,  200  sieve  havtbg  40,000 
meshes  per  square  inch,  the  wire  to  be  No.  48  Stubbs'  wire 
gauge. 

Setting  Qualities.— C?iV&%  of  the  paste,  mixed  as  specified 
in  the  following  paragraph,  are  to  be  moulded  on  glass;  these 
cakes  to  be  circular  in  shape,  three  inches  in  diameter,  one- 
half  inch  thick  in  center  and  drawn  down  to  one-eighth  inch 
at  circumference.  One  cake  is  to  set  in  air,  and  one  cake  is 
to  set  immersed-ln  water.  Two  wires  are  to  be  used  to  de- 
termine setting  qualities:  The  first,  called  wire  A,  is  to  be 
one-twelfth  inch  in  diameter  at  the  lower   extremity   and 
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loaded  with  14  l^*-  a*  th^  upper  end;  and  the  second,  called 
wire  B,  is  to  be  one  twenty-fourth  inch  in  diameter  at  the 
lower  extremity  and  loaded  with  1  lb.  at  the  upper  end. 
Cement  will  be  considered  as  quick-setting  if  it  bears  needle 
A  without  making  an  identation  durinR  ijny  time  between  one 
hour  and  six  hours  after  having  been  mixed.  The  slow-set- 
ting cement  must  have  its  final  set  at  the  end  of  eight  hours — 
that  is,  it  must  bear  needle  B  without  being  indented  by  it. 

JVeat  Cement  Paste  for  Test. — All  neat  cement  for  test  ia 
to  be  mixed  on  glass  with  clean,  fresh  water  of  a  temperature 
between  6(1  degrees  and  70  degrees  F. ;  the  quantity  of  the 
water  to  vary  between  20  per  cent,  and  25  per  cent,  by  Weight 
of  the  quantity  of  cement  used. 

Change  of  Voltnne. — A  small  quantity  of  the  same  cement 
specified  above  is  to  be  mixed  with  only  sufficient  water  to 
give  it  the  consistency  of  wet  sand,  and  it  is  to  be  immedi- 
ately pressed  into  a  glass  tube  of  about  one-half  inch  in  diam- 
eter. Within  two  or  three  days  auy  swelling  will  be"  shown 
by  the  glass  bursting;  or  shrinkage,  by  the  cement  becoming 
loose  in  tube;  either  defect  is  a  cause  for  rejection  of  the 
cement. 

Checkingand  Cracking. — Three  calces  of  neat  cement  are  to 
be  prepared  as  specified  in  paragraph  for  setting  quality. 
One  cake,  after  having  set  hard  on  the  glass  on  which  it  was 
'moulded,  is  to  be  placed  in  cold  water  and  examined  from 
time  to  time  during  a  period  covering  seven  or  twenty-seven 
days.  If  it  warps,  checks  on  surface,  cracks  at  the  edge,  or 
leaves  the  glass,  such  defects  are  cause  for  the  rejection  of 
the  cement.  (*ne  cake  is  to  be  placed  in  air,  and  one  cake  in 
water  kept  at  a  temperature  of  212  degrees  for  24  hours  and 
similarly  examined. 

.Sawrf.— The  sand  that  is  to  be  mixed  with  the  neat  cement 
for  compounding  mortar  briquettes  for  test  shall  be  No.  4 
standard  crushed  quartz,  passing  through  a  No.  20  sieve  (400 
meshes  to  the  square  inch),  wire  of  No,  .11  Stubbs'  wire  gauge. 

Afak/ug  the  Briquettes. — Neat  Briquettes;  moisten  the  ce- 
ment witli  20  per  cent,  to  22  per  cent,  of  water,  mixing  and 
kneading  it  quickly  by  hand,  using  rubber  gloves  as  protec- 
tion. \Yhen  thoroughly  worked  fill  the  moulds  at  once,  hav- 
ing first  wiped  them  on  the  inside  with  an  oily  cloth  to  pre- 
vent sticking.  Mortar  Briquettes:  one  part  by  weight  of 
cement  to  three  parts  by  weight  of  the  kind  of  sand  specified 
in  the  preceding  section  shall  be  thoroughly  incorporated 
while  dry  and  then  moistened  witli  10  per  cent,  to  12  per  cent, 
of  water  in  the  manner  specified  above  for  neat  briquettes. 
Both  the  neat  and  mortar  briquettes  shall  be  prepared  by  the 
Hohme  Hammer  Apparatus,  which  is  a  tilt  hammer  with 
automatic  action.    The  hammer  is  driven  by  a  cam  wheel  of 
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ten  t:ama  actuated  by  simple  gearing.  The  steel  hammer 
weighs  41/4  lbs.,  and  when  the  intended  nnnjber  of  blows  has 
been  delivered  the  mechanism  is  automatically  checked,  the 
proper  setting  having  been  made  for  this  purpose  before  be- 
ginning the  work.  The  number  of  blows  for  each  briquette 
shall  be  1^0.  The  briquettes  while  drying  in  air  should  be 
covered  with  a  damp  oloth  to  prevent  rapid  surface  drying, 
and  to  conduce  to  a  uniform  set. 

Tensile^  Strength. — The  neat  briquettes  prepared  as  speci- 
fied above,  ^hali  stand  a  minimum  tensile  strain  per  square 
inch,  without  breaking,  as  follows: 

For  12  hrs.  in  air  and  12  hra.  in  water 200  lbs. 

For  1  day  in  air  and  6  days  in  water 550  lbs. 

For  1  day  in  air  and  27  days  in  water 650  lbs. 

The  mortar  briquettes,  prepared  as  specified  above,  ahaU 
stand  a  minimum  tensile  strain  per  square  inch,  without 
breaking,  as  follows: 

After  12  his.  in  air  and  12  hrs.  in  water 150  lbs. 

After  I  day  in  air  and  6  days  in  water 200  lbs. 

After  1  day  in  air  and  27  days  in  water 250  lbs. 

Notes. — The  boiling  water  test  is  designed  to  ascertain  the 
durability  of  the  cement,  and  is  intended  to  show  in  a  few 
hours  what  would  take  a  long  period  otherwise.  This  test  is 
supposed  to  show  whether  an  excess  of  free  lime  is  in  the 
cement..  Some  cements  stand  well  for  short  periods,  but  dis- 
integrate after  three  or  four  months,  due  to  an  excess  of 
free  lime. 

In  making  the  mortar  bricks,  the  sand  and  cement  should 
be  thoroughly  mixed  while  dry,  and  then  the  specified  per- 
centage of  water  added  quickly. 

The  neat  tests  are  of  less  value  than  those  of  briquettes 
made  of  sand  and  cement.  The  fineness  of  cement  is  impor- 
tant; for  the  finer  it  is  the  more  sand  can  be  used  with  it. 

Good  cement  should  be  a  uniform  bluish  grey  color  through- 
out; yellow  checks  or  places  indicate  an  excess  of  clay  or 
that  the  cement  has  not  been  sufficiently  burned;  and  it  is 
then  probably  a  quick-setting  cement  of  low  specific  gravity 
and  deficient  strength. 

Cement  that  will  stand  a  high  test  for  seven  days  may  have 
an  excess  of  lime,  which  will  cause  it  deteriorate.  The  twenty- 
eight  day  test  is,  therefore,  very  useful. 

The  trip  hammer  machine  for  making  briquettes  removes 
all  variability  in  their  preparation. 

The  most  dangerous  feature  in  Portland  cement  is  the  pres- 
ence of  too  much  magnesia  and  an  excess  of  free  lime,  the 
latter  indicated  by  the  cracks  and  distortions  in  the  test 
cakes,  and  the  former  in  the  deficiency  of  tensile  strength  of 
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the  briquettes.  Orer  3  per  cent,  of  magneBia  is  excCBeive  and 
dangerous. 

The  cement  that  is  to  be  made  into  briquettes  and  cakes 
shall  not  be  sifted,  but  it  is  to  be  used  exactly  as  it  comes 
from  the  barrels. 

Five  briquettes  should  be  broken  to  test  the  tensile 
strength,  and  the  extra  variation  from  the  mean  of  the  five 
should  not  be  over  15  per  eent. 

The  test  for  change  of  volume  is  very  important,  for  expan- 
sion in  any  work  into  which  the  cement  enters  would  be  fatal 
to  reliability. 

The  test  cakes  should  be  made  by  rolling  the  cement  into 
balls  and  then  flattening. 

The  expanding,  cracking,  and  disintegrating  of  the  cement 
is  technically  called  blowing. 

If  the  cake  at  the  end  of  three  days  in  water  shows  no  sign 
of  cracking  or  disintegrating  at  the  edges,  it  can  be  consid- 
ered safe. 

In  examining  oakes  for  craeka,  the  flue  hair  cracks  found  on 
the  surface,  that  crosa  and  recross  each  other,  are  not  daeto 
blowing,  but  are  merely  the  result  of  changes  of  temperature. 
The  cracks  due  to  blowing  are  wedge  shaped,  running  from 
the  center  and  usually  accompanied  by  a  certain  amount  of 
disintegration,  especially  at  the  edges. 

Either  Fairbanks  or  Eiehle  machines  should  be  used  fop 
breaking  briquettes  in  a  test  for  tensile  strength. 

The  weight  per  barrel  and  the  weight  of  barrel  vary  and 
the  specification  given  above  is  a  valuable  one.  Thus  in  25 
barrels  of  standard  American  and  foreign  cements  the  aver- 
age weight  of  cement  per  barrel  of  the  seven  brands  tested 
varied  from  370  to  387  pounds,  the  weight  of  barrel  varied 
from  21  to  29  pounds  and  the  weight  of  unbroken  package 
varied  from  about  3{14  to  410  pounds. 

RAILROADS. 

For  railroad  work  the  specifications  have  heretofore  been 
very  discordant.  Some  sample  specifications  and  abstracts 
from  specifications  for  railroads  in  different  parts  of  the 
country  are  given,  showing  the  best  practice  for  this  class  of 
work.  The  rapidly  increasing  use  of  Portland  cement  for 
railroad  structures  demanded  material  improvement  in  speci- 
fications, and  such  improvement  has  been  quite  marked  in  the 
last  year  or  two. 
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The  following  are  the  speciflcations  for  cement  of  the  engi- 
neering department  of  the  New  York  Central  &  Hudson  River 
railroad: 


TfU. 
Sitri- 

Ho.  SU  at  l.Sn  membB  per  Hguare 
inch  of  No.  35  Stubba' oln  aauac. 

Xalural  Sock. 
95iMrceat."Pia*" 

PeHla»d. 

■Tparcmt.  "Fina" 

light  Wlrt- 

Ccment  to  bear  A"  dUracicr  win. 
•niaht  4  ox.,  irithout  Imprint.  In 
■ut  l*M  than. 

».,..-. 

B  oiinuM«. 

C^at  Mbe^r^."  dIameUr  win. 
weiBht  1    lb.,  -itbont  imiTlnt.  In 

ChteHng.  CracUng  and  I/ol 

Flat  cak«  or  "  paU"  ol  illff  plaa- 
»««,  .Itb   tmn  iiM^  .„  b.  im- 

Miutnot  crack  Dor 
akmstbeedata. 

SbaU  witlataiid  wlth- 

dajs. 


Tensile  Strength. — Btandnrd  briquettes  of  one  square  inch 
of  breaking  section.  Stress  applied  at  a  uniform  rate,  from 
zero,  of  about  400  lbs.  per  minute. 


Sat.  Jfalaral  Boet.  Portland. 


1  boar  in  air  23  hours 
It  bonn  In  air  6  dajs  ii 


.-131  '• 


Standard  Sand.  I  tos. 

1  boor  in  airZ3  bounin  water 21  lb*. 

34bouiilnalr6da7aln  water. 35  ," 


ATerage 42  lbs.  IWI  Ibe 

Wtighl.  Xalvral  Rotk.  Pnrtland. 


300  lbs. 


The  following  are  selected  from  the  standard  Bpeciflcationa 
of  the  maintenance  of  way  department  of  the  Pennsylvania 
Bailroad  Company: 

Sampling; — The  r-emeut  for  testing  «hall  be  setecti'd  by  tak- 
ing from  each  of  six  well-distributed  barrels  in  each  car-load 
received,  aufticient  cement  to  make  five  to  ten  briquettes; 
these  six  portions,  after  being  thrown  together  and  thorough- 
ly mixed  wilt  be  assumed  to  represent  the  average  of  the 
whole  car-load. 

Fineness. — Not  more  than  10  per  cent,  of  any  cement  shall 
fail  to  pass  through  a  No.  50  sieve  (2,500  meshes  per  square 
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inch,  wire  to  be  So.  35  Stiibba'  wire  gauge),  and  not  more 
than  10  per  cent,  of  Portland  cement  shall  fail  to  pass  a  No. 
10ft  sieve. 

Cracking: — Neat  cement  mixed  to  the  consiatencj  of  stiff 
plastic  mortar-  and  made  in  the  shape  of  flat  cakes,  2  or  3 
inches  in  diameter  and  one-half  inch  thick  with  thin  edges, 
when  hard  enough  shall  be  immersed  in  water  for  at  least 
two  days.  If  they  crack  along  the  edges  or  become  contorted, 
the  cemeut  is  unfit  for  use. 

Tensile  Strength. — The  test  for  tensile  strength  shall  be 
made  with  briquettes  of  standard  form  recommended  by  the 
American  Society  of  Civil  Engineers,  in  moulds  furnished  by 
the  engineer  of  maintenance  of  way.  They  must  have  an  av- 
erage tensile  strength  not  less  than  that  given  in  the  table 
below: 

1  Dky.  1  Week.  4  Weeka. 
Natural  Hydraulic  Cement- 
Neat 70  95  ].M 

1  sand  to  1  cement 50  120 

2  sand  to  1  cement 30  60 

American  and  Forei^  Portland  Ce- 

Neat 100  320  450 

2  sand  to  1  cement 120  175 

Proportion  of  Water. — The  proportion  of  water  used  in 
making  briquettes  varies  with  the  fineness,  age  and  other 
conditions  of  the  cement  and  the  temperature  of  the  air,  but 
is  approximately  as  follows:  Neat  cement,  Portland,  20  per 
cent,  to  3ft  per  cent.;  1  sand,  1  cement,  about  15  per  cent,  total 
weight;  2  sand,  1  cement,  about  12  per  cent,  total  weight. 

Mixing-.—The  cement  and  sand  in  proper  proportions  shall 
be  mixed  dry  and  all  the  water  specified  added  at  one  time, 
the  mixing  to  be  as  rapid  as  possible  to  secure  a  thorough 
mixture  of  the  materials,  and  the  mortar,  when  stiff  and  plas- 
tic, to  he  firmly  pressed  to  make  it  solid  in  the  moulds  with- 
out ramming,  and  struck  off  level. 

Moulding. — The  moulds  to  rest  directly  on  glass,  slate,  or 
other  non-absorbent  material.  As  soon  as  hard  enough, 
briquettes  are  to  be  taken  from  moulds  and  kept  covered  with 
a  damp  cloth  until  immersed.  In  the  one-day  test,  briquettes 
shall  remain  on  the  slab  for  one  hour  after  being  removed 
from  mould  and  twenty-three  hours  in  water.  In  one  week 
or  more  test,  briquettes  shall  remain  in  air  one  day  after 
being  removed  from  moulds  and  balance  of  time  in  water. 
Briquettes  are  to  be  broken  immediately  after  being  taken 
from  the  water.  Stress  to  be  applied  at  a  uniform  rate  of  400 
pounds  per  minute,  starting  each  time  at  zero.  No  record  to 
be  taken  of  briquettes  breaking  at  other  than  the  smallest 
section. 
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Sand.— The  sand  used  in  tettt  shall  be  clean,  sharp,  and  dry, 
and  be  aurh  as  shall  pass  a  \o.  20  sieve  (400  meshes  per 
square  inch,  wire  to  be  No.  2S  Btubbs'  wire  gau(;e),  and  to  be 
caught  on  a  No,  30  sieve  (900  meehea  per  square  inch,  wire  to 
be  No.  31  Stubba'  wire  fjauge.l 

Waivr. — Ordinary  fresh,  clean  water  having  a  temperature 
between  60  degrees  and  70  degrees  Fahrenheit,  shall  be  used 
for  the  mixture  and  immersion  of  all  samples. 

Proportions. — The  proportions  of  cement  and  sand  and 
water  shall  in  all  cases  be  carefully  determined  by  weight.  In 
preparing  briquettes  for  test,  sufflcient  material  is  to  be 
taken  to  make  one  briquette  at  a  time,  and  enough  of  water 
added  to  make  a  stiff  plastic  paste  as  above  stated. 

The  temperature  of  the  testing  room  shall  not  be  below  47 
degrees  Fahrenheit. 

For  concrete  work  to  take  the  place  of  stone  masonry,  Mr. 
V.  K.  Hendricks,  engini^r  on  one  of  the  western  lines  of  the 
Pennsylvania  system,  makes  the  following  requirements  in 
addition  to  those  made  above  for  ordinary  work. 

Portland  Cement. — The  cement  shall  be  a  true  Portland 
cement,  made  by  calcining  a  proper  mixture  of  calcareous  and 
clayey  earths,  and  if  desired  a  certified  statement  shall  be  fur- 
nished of  the  chemical  composition  of  the  cement,  and  the 
raw  materials  from  which  it  is  manufactured.  Without  writ- 
ten authority  no  Portland  cement  will  be  accepted  whicli  con- 
tains more  than  two  jkt  cent,  of  magnesia  in  any  form. 

The  flneneas  shall  be  sucli  that  at  least  ninety-nine  per  cent, 
shall  pass  through  a  standard  brass  cloth  sieve  of  50  meshes 
pep  linear  inch,  at  least  ninety  per  cent,  shall  pass  through 
a  sieve  of  lOfl  meshes  per  linear  inch,,  and  at  least  seventy 
per  cent,  shall  pass  through  a  sieve  of  2(fO  mesties  per  linear 
inch. 

Samples  for  testing  may  be  taken  from  each  and  every  bar- 
rel delivered. 

Specimens  prepared  from  neat  cement  shall  after  seven 
days  develop  a  tensile  strength  of  not  less  than  450  pounds 
per  square  inch.  Specimens  i)repared  from  a  mixture  of  one 
part  of  cement  and  three  parts  sund.  l>y  weight,  shall,  after 
seven  days,  develop  a  tensile  strength  of  not  less  than  IfiO 
pounds  per  square  inch. 

Cement  mixed  neat  with  about  27  per  cent,  of  water  to  form 
a  stiff  paste,  shall,  after  thirty  minutes,  be  appreciably  in- 
dented by  the  end  of  a  wire  one-twelfth  inch  in  diameter, 
loaded  to  weigh  one-quarter  pound.  Cement  made  into  thin 
cakes  on  glass  plates  shall  not  crack,  scale  or  warp  under  the 
following  treatment:  Hree  pats  shall  be  made  and  allowed 
to  harden  in  moist  air  at  from  60  to  70  degrees  Fahrenheit: 
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One  of  theee  Bhall  be  subjected  to  water  vapor  at  176  de- 
grees Fahrenheit  for  three  hours,  after  which  it  shall  be  im- 
mersed in  hot  water  for  forty-eight  hours;  another  shall  be 
placed  in  water  from  60  to  70  degrees  Fahrenheit,  and  the 
third  be  left  in  moist  air. 

Natural  Cement. — Natural  cement  shall  be  of  such  flneneas 
that  not  less  than  90  per  cent,  shall  pass  through  a  standard 
brass  cloth  sieve  of  50  mesbes  per  linear  inch. 

Neat  cement  briquettes  shall  have  a  tensile  strength  of  not 
less  than  120  pounds  after  remaining  one  day  in  air  and  six 
days  in  water  and  shall  gain  in  strength  with  age.  Briquettes 
of  one  part  of  cement  and  one  part  sand,  by  weight,  shall  at 
the  end  of  seven  days  develop  a  tensile  strength  of  not  less 
than  85  pounds  per  square  inch. 

A  boiling  test  will  also  be  made  by  mixing  cakes  as  above, 
placing  them  at  once  in  cold  water,  raising  the  temperature 
of  the  water  to  boiling  in  about  an  hour,  continaing  boiling 
for  three  hours,  and  then  examining  for  cheeking  and  soft- 
ening. 

The  speciflcations  of  the  Philadelphia  &  Reading  Railway 
Company  for  cement  are  as  follows: 

All  cements  purchased  by  this  company  must  conform  to 
the  following  requirements: 

(!)  Sampling. — A  one-pound  sample  will  be  taken  from 
each  of  five  barrels  or  bags  in  every  carload  or  fraction  there- 
of. These  five  portions  will  be  thoroughly  mixed  and  the  ac- 
ceptance or  rejection  of  the  entire  car-load  will  depend  upon 
the  results  of  the  examination  of  this  sample. 

(2)  Fineness. — No.  50,  100,  and  200  sieves  made  of  brass 
wire  cloth,  having  approximately  2,400,  10,200,  and  35,700 
meshes  per  square  inch,  respectively,  with  diameter  of  wire 
of  .0090,  .0045,  and  .0020  inch,  respectively,  shall  retain  not 
exceeding  the  following  residue: 

Portland  Cement.  Natunl  Cement. 

No.    50  Bieve 1  %  2% 

No.  100      "      10^  15?f 

No.  200-    "      iH'^  X,% 

(3)  Composition. — Magnesia  (MgO),  not  exceeding,  Port- 
land ^%,  Natural  5;(.  Sulphuric  acid  (SOj),  not  exceeding, 
Portland  2,«,  Natural  2Yvjl. 

(4)  Specific  Gravif v.—yot  less  than,  Portland  3.05,  Nat- 
ural 2.90. 

(5)  Time  of  Setting. — Neat  cement  of  normal  consistency, 
at  temperature  between  60°  F,  and  70°  F.,  shall  conform  to 
the  following  time  of  setting,  as  determined  by  Gillmore's 
wire  test: 


jbyGoogIc 


SPECIFICATIONS  FOE  CEMENT.  81 

Portland.  Natanl. 

Initial  set,  not  less  th&a 30min.  10  mia. 

Hard  Bet,  not  le&E  than 30  min. 

(6)  Constancy  of  Volume. — Pata  of  neat  cement  of  normal 
conBistency,  one-half  inch  thick,  with  thin  edges,  immersed 
in  water  after  hard  set,  shall  show  no  sign  of  checking  or 
disintegration. 

(7)  Tensile  Strength. — Briquettes  .of  cement  one  square 
inch  in  cross  section  shall  develop  the  following  tensile 
strength: 

Neat,  24  hours,  (In  water  alter  hard 

set) 1751b8.  lOOlbs, 

Neat,  7  days  (1  day  in  air,  six  days 

in  wat«r) 4S0  lbs.  200  lbs. 

Neat.  20  dajs  (1  day  in  air,  27  days 

in  water) SOO  lbs.  300  lbs. 


Sand,  7  days  (one  day  in  air,  six 

-     dajBinwater) 170  lbs.  115  lbs. 

Sand,  20  days  (one  day  in  air.   27 
days  in  water) 240  Iba.  200  lbs. 

(8)  Briquette  Making. — Six  onnces  of  the  cement  will  be 
quickly  and  thoroughly  kneaded  up  with  water  in  such  pro- 
portions that  a  ball  of  the  mixture  taken  at  once  and  dropped 
upon  the  slab  from  a  height  of  three  feet  shall  neither  flatten 
materially  nor  crack.  This  proportion  of  water  will  then  be 
added  all  at  once  to  another  batch  of  the  cement  and  (juickly 
worked  up  until  the  mass  is  homogeneous.  The  paste  will 
then  be  pressed  into  standard  molds  without  ramming,  and 
struck  off  upon  both  sides  with  the  trowel,  Pats  of  neat 
cement  for  determining  the  time  of  setting  and  constancy  of 
volume  will  be  made  from  the  same  paste. 

(9)  Sand  Briquettes. — Sand  and  cement  to  be  thoroughly 
mixed  dry,  and  all  the  water  required  to  be  added  at  once. 
The  sand  used  shall  consist  of  crushed  quartz  which  will  pass 
a  No.  20  sieve  and  he  retained  by  a  No.  30  sieve.  As  soon  as 
the  briquettes  are  hard  enough  to  handle  they  are  to  be  re- 
moved from  the  molds  and  kept  in  a  damp  closet  or  covered 
with  damp  cloths  until  placed  in  water.  The  briquettes  to  be 
broken  in  test  machine  immediately  after  removal  from 
water, 

{10)  Rejected  Cement. — Cement  not  in  accordance  with 
above  specifications,  to  be  returned  at  expense  of  shipper, 
and  in  case  of  rejection,  sample  upon  which  test  is  based  to 
be  held  for  one  month  at  the  disposal  of  the  shipper. 
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The  apeciflcationB  of  the  Chi<^ago  &  Alton  Ruilwity  Company 
(or  cement  are  as  followe: 

Weig-ii. ^AU  cement  purclineed  by  the  railway  company 
shall  be  packed  in  barrels  or  in  sacks,  four  sacks  per  barrel 
for  Portland,  and  two  or  three  sacks  per  barrel  for  Natural 
cement;  380  lbs.  n^t  of  Portland  cement  and  2G5  lbs.  net  of 
Natural  cement  shall  be  considered  a  barrel,  and  all  cement 
accepted  shall  be  paid  for  on  this  basis. 

Damaged  Cement. — Any  packages  in  which  the  cement  has 
been  damaged  by  moisture  before  delivery  to  the  company, 
will  be  rejected,  and,  if  numerous,  the  whole  car-load  or  boat- 
load may,  at  the  discretion  of  the  chief  engineer,  be  rejected 
without  further  test. 

Rejected  Cement. — All  cement  rejected  by  the  company, 
through  failure  to  stand  the  following  tests,  or  for  any  other 
good  and  sufficient  reason,  shall  be  at  once  removed  at  the 
expense  of  the  contractor. 

Contract  Work.— V.^meni  used  on  contract  work  for  the 
company  shall  be  subject  to  the  same  requirements  and  tests 
as  that  purchased  direct  by  the  company  and  the  contractor 
will  be  required  to  keep  on  hand  a  supply  of  accepted  cement, 
sufficient  to  keep  the  work  going  until  more  is  accepted, 

Safnpling. —Fvom  5^  to  20^  of  the  packages  will  be  sampled 
for  testing  jiurposes.  These  samples  may  be  tested  separate- 
ly, or  mixed  and  then  tested,  at  the  discretion  of  the  chief 
engineer. 

Test  Requirements. — The  cement  shall  eqnal  the  following 
requirements: 
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Thin  pats  or  cakes  of  neat  cement  allowed  to  take  final  set 
in  moist  air  must  withstand  indefinite  exposure  in  water  or 
air  at  any  temperature,  to  which  the  cement  may  he  exposed 
in  work,  without  giving  any  evidence  of  swelling,  checking  or 
warping  out  of  shape,  or  softening. 

Pats  of  neiit  Portland  cement  allowed  to  take  final  test  in 
moist  air  must  withstand  exposure  for  six  hours  in  steam  at 
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utuiospberir:  4)refl8ure  above  the  surface  of  boiling  water,  or 
tbree  hours  in  ateam  and  three  boars  in  boiliog  water,  with- 
out becoming  soft  or  showing  anr  signs  of  swelling,  check- 
ing, or  war[iing  oat  of  shape.  Pieces  of  briquettes  broken  in 
tensile  tests  of  Portland  cement,  either  neat  or  mortar,  must 
remain  bard  and  sound  after  the  same  exposure  to  steam  or 
boiling  water,  as  specified  for  the  pats. 

Consistency  of  Mixing. — The  briquettes  for  tensile  tests 
shall  be  mixed  with  Bufflcieut  water  to  render  the  mortar 
plastic,  so  that  the  moulds  can  be  ea^ilv  filled  by  thumb 
pressure. 

The  neat  pats  for  setting  and  soundness  test  should  be 
mixed  somewhat  wetter  than  the  briquettes,  so  that  they  can 
be  readily  finished  smooth  with  thin  edges  on  glass. 

The  following  table  gives  the  amounts  of  water  usually  re- 
quired to  accomplish  these  results: 
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Explanations  and  Definitions. — The  briquettes  for  tensile 
test  shall  set  twenty-four  hours  in  moist  air  and  the  re- 
mainder of  the  time  in  water  of  55^  to  llii"  F. 

■The  sieves  for  fineness  test  shall  be  standard  No.  50  and 
>>o,  100  sieves,  i.  e.,  having  50  and  100  meshes  per  linear  inch, 
respectively. 

Initial  set  shall  mean  that  the  pat  supports  ',4  <*'  *  pound 
on  a  wire  1-12  inch  in  diameter,  and  final  set  that  it  supports 
one  pound  on  a  wire  1-24  ineh  in  diameter,  without  inden- 
tation. 

In  making  the  mortar  briquettes  the  proportions  by  volume 
shall  be  on  the  basis  of  lUO  lbs.  per  cubic  foot  for  the  sand, 
100  lbs.  for  the  Portland  cement.  fi7  Iba.  (or  the  Xatural 
cement. 

Sand. — The  sand  used  in  making  the  mortar  briquettes 
shall  be  clean  and  shall  be  screened  through  a  Xo.  8  sieve, 
8  meshes  per  linear  inch,  and  c;tught  on  a  No.  50  sieve,  50 
meshes  per  linear  inch. 
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Uniformily  of  Product. — \\'heii  a  ghen  brand  of  cement  has 
been  tested  for  some  time  and  found  to  be  fairly  uniform  In 
its  artioD  under  the  different  tests,  a  sudden  wide  variation 
from  tlii8  normal  action  in  anv  kind  of  test  shall  be  loolfed 
upon  with  fJiiHpicion  and  should  lead  to  more  extended  and 
longer  time  tests. 

The  thief  engineer  shall  have  the  right  to  make  any  other 
tests,  or  use  any  other  means  in  his  power,  to  gain  informa- 
tion as  to  the  quality  of  cement,  and  reserves  the  right  to 
reject  any  cement  which  he  is  not  fully  satisfied  is  suitable 
for  the  work  for  which  it  is  intended. 

CONCRETE  ARCHES. 

Three  specifications  are  given  for  the  cement  for  concrete 
arch  construction  to  show  the  variations  in  requirements  in 
Brst-clasB  etructures.  The  specifications  for  the  work  are 
given  in  a  subsequent  chapter.  The  first  is  for  a  concrete 
bridge  at  Pine  Boad  over  Pennypack  Creek,  Philadelphia, 
bnllt  in  1893,  Monier  construction,  and  said  to  be  the  first 
concrete  arch  highway  bridge  in  the  United  States.  It  was 
designed  and  construction  superintended  by  the  Bureau  of 
Highways  of  Philadelphia.  Afti>r  careful  examination  of  viiri- 
ous  brands  of  cement  a  .single  brand  of  German  Portland 
cement  was  specified  and  used,  without  further  specification. 

MELAN   ARCH   BRIDGE,  TOPEKA,  KAN  ,    189^. 

The  second,  for  a  Melan  arch  bridge  constructed  at  Topeka, 
Kansas,  in  1896.  is  as  follows:  The  Portland  cement  shall  be 
a  true  Portland  cement,  made  by  calcining  a  proper  mixture 
of  calcareous  and  clayey  earths;  and  the  contractor  shall  fur- 
nish one  or  more  certified  statements  of  the  chemical  compo- 
sition of  the  cement  and  of  the  raw  materials  from  which  it 
■  is  manufactured.  Only  one  brand  of  Portland  cement  shall 
be  used  on  the  work,  except  with  permission  of  the  superin- 
tendent, and  it  shall  in  no  case  contain  more  than  'Z  per  cent, 
of  magnesia  in  any  form.  The  fineness  of  the  cement  shall  be 
such  that  at  least  98  per  cent,  shall  pass  through  a  standard 
brass  cloth  sieve  of  74  meshes  per  linear  inch,  and  at  least  95 
per  cent,  shall  pass  through  a  sieve  of  100  meshes  per  linear 
inch.  Samples  for  testing  may  be  taken  from  each  and  every 
barrel  delivered  as  superintendent  may  direct.  Tensile  tests 
will  be  made  on  specimens  prepared  and  maintained  until 
tested  at  a  temperature  of  not  less  than  tfO  degrees  F.  Each 
8X>ecimen  shall  have  an  area  of  1  square  inch  at  the  breaking 
seftion,  and,  after  being  allowed  to  harden  in  moist  air  for 
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twent.r-foiir  hours,  shall  be  immeraed  and  retained  under 
water  until  tested.  The  aand  used  in  preparing  the  teat  speci- 
idpub  shall  be  clean,  sharp,  crushed  quartz,  retained  on  a  sieve 
of  30  mesbea  per  lineal  inch,  and  passed  through  a  sieve  of  20 
meshes  per  lineal  inch,  and  shall  be  furnished  by  contractor. 
No  more  than  23  to  27  per  cent,  of  water  by  weight  shall  be 
used  in  preparing  the  test  specimena  of  neat  cement  and  in 
making  the  teat  specimens,  1  of  cement  to  3  of  aand,  no  tnore 
than  11  or  12  per  cent,  of  water  shall  be  used.  Specimens 
prepared  from  neat  cement  shall  after  seven  days  develop  a 
tensile  strength  not  leas  than  400  pounds  per  square  inch. 
Specimens  prepared  from  a  mixture  of  1  part  cement  to  3 
parts  sand  i.by  weight),  shall,  after  seven  days,  develop  a  ten-' 
aile  strength  of  not  less  than  140  pounds  per  aguare  inch,  and 
nfter  twenty-eight  days  not  leas  than  200  pounds  per  sqaare 
inch.  Specimena  prepared  from  a  mixture  of  1  part  cement 
and  3  parts  sand  (by  weight),  -and  immersed  after  twenty- 
four  hours  in  water  to  foe  maintained  at  176  degrees  F.  shall 
not  swell  or  crack,  and  shall  after  seven  days  develop  a  ten- 
sile strength  of  not  less  than  140  pounds  per  square  inch. 
Cement  mixed  neat  with  about  27  per  cent,  of  water  to  form  a 
stiS  paste,  shall,  after  30  minutes,  be  appreciably  indented  by 
..ne  end  of  a  wire  1-12  inch  in  diameter,  loaded  to  weigh  y^ 
pound.  Cement  made  into  thin  cakes  on  glaaa  platea  shall 
not  crack,  scale  or  warp  under  the  following  treatment: 
Three  pata  shall  be  made  and  allowed  to  harden  in  moist  air 
at  from  60  degrees  to  70  degrees  F.;  one  of  these  shall  be  sub- 
jected to  water  vapor  at  176  degrees  F.  for  three  hours,  after 
which  it  ahall  be  immersed  in  hot  water  for  forty-eight  hours; 
another  shall  be  placed  in  water  at  from  60  degrees  to  70  de- 
grees F.,  and  the  third  ahall  be  left  in  moist  air.  Samples  of 
1  to  2  mortar  and  of  concrete  shall  be  made  and  tested  from 
time  to  time  as  directed  by  the  superintendent.  All  cement 
shall  be  houaed  and  kept  dry  till  wanted  in  the  work. 

A  statement  is  inserted  in  the  epecifications  calling  atten- 
tion to  the  severity  of  the  requirements  and  adding  that  "it 
is  not  probable  that  any  American  natural  Portlands  (so- 
called)  will  meet  these  requirements,"  a  statement  which 
caused  considerable  unfavorable  comment. 

The  third  specification  given  is  for  Melan  arch  bridges  coa- 
Btructed  in  Indianapolis,  in  1900. 

All  cement  used  for  the  archea  shall  be  either  (one  of  four 
brands  of. German  and  Danish  cement  mentioned).  Cement 
for  the  other  parts  of  the  work  ahall  be  auch  as  ia  satiafac- 
tory  for  cement  sidewalks,  class  "B,"  standard  specifications 
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form  Q,  and  muat  also  conform  to  tbe  general  apeciflcationB 
for  cement  (form  H). 
The  speciflcationa  for  claeB  -'B"  sidewalkB  i8  as  follows: 
For  class  "B"  sidewalks,  the  following  brands  of  cement 
shall  be  allowed:    (Fourteen  German,  l>anish  and  Belgian 
cements  and  four  American  Portland  cements  are  named). 

Tbe  general  specifications  for  cement  (form  II)  are  as  fol- 
lows : 

1.  Any  cement  without  maker's  name  and  brand  on  the 
barrel  or  package  will  be  rejected  without  test. 

2.  All  required  samples  for  testing  must  be  furnished  by 
the  contractor. 

3  A  supply  of  accepted  ci?ment  must  be  kept  on  hand  by 
the  contractor. 

i.  Rejected  cement  must  be  removed  by  the  contractor 
from  the  work  at  once. 

5.  Oement  shall  be  subject  to  reinspection,  test  and  rejec- 
tion, if  necessary,  at  any  time. 

6.  All  desired  information  as  to  place,  materials  and 
method  of  manufacture,  and  name  of  makers  and  agents, 
shall  be  furnished  whenever  desiml  by  the  Board  of  Public 
Works  and  City  Engineer. 

7.  Hydraulic  cement  shall  be  of  the  best  quality  of  nat- 
ural cement,  newly  manufactured,  well  boused  and  preserved 
dry  nntil  required  for  use.  It  shall  be  finely  ground,  not  less 
than  80  per  cent,  passing  throngh  a  sieve  of  80  meshea  to  the 
linear  inch.  When  tested  neat  in  the  usual  manner,  it  must 
stand  a  proof  tepsile  strain  of  KO  pounds  per  square  inch  on 
specimens  allowed  to  set  30  minutes  in  air  and  twenty-four 
(24)  hours  under  water.  It  shall  also  stand  100  pounds  when 
allowed  to  set  one  day  in  air  and  six  days  in  water,  and  150 
pounds  (KT  square  inch  when  allowed  to  set  one  day  in  air 
and  27  days  in  wflter.  When  mixed  one  part  of  cement  and 
two  parts  of  sand,  by  weight,  it  shall  stand  30  pounds  when 
allowed  to  set  one  day  in  air  and  27  days  in  water.  Cakes 
one-half  inch  in  thickness,  with  thin  edge,  shall  show  no 
cracks  or  softness  after  seven  days  iu  water.  Certificates  of 
insi>ectioH  at  tbe  mills  that  the  cement  fulllllB  these  require- 
ments may  be  required  by  the  Board  of  Public  Works,  the 
cost  of  said  insiK'ction  to  be  paid  by  the  contractor. 

8.  Portland  cement  for  concrete,  plastering  catch-basins 
and  other  miscellaneous  purposes,  shall  l>e  equal  to  the  best 
quality  of  Portland  cement  made  from  selected  rock,  care- 
fully manufactured,  which  has  been  well  seasoned  and  housed 
and  kept  dry  until  required  for  use.  It  shall  be  finely  ground, 
iiot  less  than  i>0  per  cent,  passing  through  a  sieve  of  80  meshes 
to  the  lineal  inch.    Neat  cement  shall  not  set  iu  less  than  one 
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hour  unless  quick-setting  cemeut  is  specifically  called  for, 
when  it  shall  not  set  in  less  than  10  minutes.  When  tested  in 
the  usual  manner  it  must  stand  a  proof  tensile  strain  of  125 
pounds  per  square  inch  when  allowed  to  set  in  air  until  hard, 
and  the  remainder  of  24  honrs  iu  water.  It  shall  also  stand 
350  poundH  when  allowed  to  set  one  da,v  in  air  and  six  dajs  in 
water,  and  5(H)  pounds  when  allowed  to  set  one  day  in  air  and 
27  days  in  water.  \Vhen  one  part  of  cement  is  mixed  with 
three  parts  of  sand,  by  weight,  it  sha-ll  stand  100  pounds  per 
square  inch  when  allowed  to  set  one  day  in  air  and  six  days 
in  water,  and  200  pounds  when  allowed  to  «et  one  day  in  air 
and  27  days  in  water.  Cakes  one-half  inch  in  thickness,  with 
thin  edges,  shall  show  no  cracks,  hlowing  or  softness  after 
Beven  days  in  water. 

5).  Portland  cement  for  sidewalks  and  other  work  requir- 
ing special  qualities  shall  be  equal  to  the  best  quality  of  Ger- 
man Portland  cement,  made  from  an  artificial  mixture  of 
proper  materials  and  according  to  the  best  methods  of  mix- 
ing, burning  and  grinding.  !t  must  be  well  seasoned  and 
have  been  thoroughly  well  protected  from  injury  by  moisture 
and  otherwise.  It  shairbe  finely  ground,  not  less  than  95  per 
cent,  passing  through  a  sieve  of  80  meshes  to  the  lineal  inch, 
and  90  per  cent,  through  a  sieve  of  100  meshes  to  the  lineal 
inch.  When  tested  neat  in  the  usual  manner,  it  must  stand 
a  proof  tensile  strain  of  475  pounds  per  square  fnch  when 
allowed  to  set  one  day  in  air  and  six  days  in  water,  and  550 
pounds  when  allowed  to  set  one  day  in  air  and  27  days  in 
water.  When  mixed  one  part  of  cement  with  three  parts  of 
sand,  by  w<;ight,  it  shall  stand  150  pounds  when  allowed  to 
set  one  day  in  air  and  six  in  water,  and  250  pounds  when  al- 
lowed to  set  one  day  in  air  and  27  in  water.  Cak^s  of  cement 
left  24  hours  in  boiling  M'Oter  shall  show  no  signs  of  cracks, 
hlowing  or  softness.  Any  hrand  of  Portland  cement  which 
at  any  time  appears  inferior  or  shows  a  backward  tendency, 
signs  of  deterioration  or  blowing,  will  be  at  once  rejected,  no 
matter  how  good  previous  tests  may  have  been,  and  any  work 
done  with  such  cement  must  be  ai  once  removed  and  replaced 
as  the  engineer  may  direct,  and  without  extra  allowance  to 
the  contractor  therefor.  Uniformity  in  quality  is  essential 
in  this  grade  of  cement,  and  any  cement  which  fails  to  give 
uniform  results  under  uniform  and  approved  treatment  will 
be  rejected  even  if  it  complies  with  the  specifications  in  other 
respects.  Evidence  of  the  actual  conduct  of  cement  in  side- 
walks will  also  be  required  in  ease  of  cements  not  now  in  use 
in  the  city. 

10.  Brands  of  Portland  cement  which  have  been  tested  in 
the  laboratory  and  are  satisfactory  for  sidewalk  construc- 
tion are  more  specifically  mentioned  under  specifications  for 
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"CJement  Sidewalks,  Form  Q."  The  brands  of  cement  speci- 
fied under  "Cement  Sidewalks,  Form  Q,"  as  may  be  tested 
and  fonnd  to  comply  with  these  speciflcations,  can  be  used 
provided  the  following  conditions  are  fulfilled: 

First.     All  cement  shall  be  shipped  here  in  barrels. 

Second.  The  cement  companies  shall  send  with  every  ship- 
ment of  cement  a  sworn  statement,  showing  the  length  of 
time  the  cement  has  been  stored,  the  result  of  seven-day, 
twenty-eight-day,  and  flfty-six-day  tests,  using  one  part  of 
cement  to  three  parts  of  sand,  by  weight,  in  making 
briquettes.  Cement  from  one  barrel  out  of  each  lot  of  ten 
barrels  of  a  shipment  shall  be  tested.  The  test  shall  be  made 
by  a  firm  of  cement  testers,  satiHfaotory  to  the  City  Civil 
Engineer,  and  each  barrel  of  a  shipment  shall  be  stamped 
with  the  initials  of  the  cement  tester,  the  date  when  cement 
was  tested,  and  the  number  of  the  barrel. 

Third.  A  rhemical  analysis  of  the  cement  shall  be  made 
by  a  chemist,  satisfactory  to  the  Board  of  Public  Works  and 
the  City  Civil  Engineer;  all  expense  of  said  analysis  shall  be 
borne  by  the  cement  company  furnishing  the  cement,  or  its 
agent. 

CEMENT  IN   SEA   WATER. 

The  following  speoiflcntion  for  comcnt  used  in  sea-water  ia 
taken  from  those  for  Wallabout  Improvement,  Qrooklyn, 
N.  Y.: 

All  the  cement  to  be  furnished  tinder  this  contract  must  be 
of  the  class  of  such  material  known  as  high-grade  Portland 
cement,  free  from  lumps,  dry  and  finely  ground,  and  utilcss  as 
otherwise  specified  must  be  of  one  or  more  of  the  following 
brands  (three  German  brands  named).  Cement  of  other 
brands  may  be  furnished  provided  the  contractor  submits 
proof  satisfactory  to  the  engineer  that  it  has  been  used  in 
niakiug  largr  maBses  of  concrete,  which  have  been  exposed  to 
the  action  of  sea-water  for  at  least  two  years  previous  to  the 
date  of  this  contract,  and  that  such  concrete  now  shows  no 
signs  of  deterioration  which  might  be  imputed  to  defective 
qualities  in  the  cement. 

All  the  cement  »hnll  be  composed  of  lime,  silica  and  alum- 
ina in  their  proper  forms  and  proportions,  be  as  free  as  pos- 
sible from  all  other  substances  and  contain  no  adulterant  ii> 
injurious  proportions.  The  ratio  of  the  weight  of  silica  and 
alumina  to  the  weight  of  the  lime  in  the  cement  shall  not  be 
leas  than  45  to  100.  The  cement  shall  not  contain  more  than 
3  per  cent,  of  magnesia  nor  more  than  1  per  cent,  of  sulphuric 
acid. 

The  cement  shall  not  have  a  lower  speciflc  gravity  than  3.10. 
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All  the  cement  ahall  be  of  a  Aneness  bo  that  99  per  cent,  by 
weight  shall  pass  through  a  No.  50  sieve  of  No.  35  wire;  90 
per  cent,  shall  paas  tlirough  a  No.  100  sieve  of  No,  40  wire; 
and  70  per  cent,  shall  pass  through  a  No.  200  sieve  of  No.  45 
wire,  Btubbs'  gauge. 

The  cement  must  not  take  its  initial  set  in  less  than  30 
minntea  after  mixing.  It  shall  take  its  hard  set  in  not  less 
than  3  hours,  and  in  not  more  than  S  hours. 

The  cement  will  be  said  to  have  attained  its  initial  and  its 
hard  set  when  it  bears  without  indentation,  respectively,  a 
wire  1-12  inch  in  diameter  loaded  to  weigh  1-4  pound,  and  a 
wire  of  1-24  inch  in  diameter  loaded  to  weigh  1  pound,  it  hav- 
ing been  previously  mixed  neat  with  about  25  per  cent,  of  its 
weight  of  water  and  worked  for  from  1  to  3  minutes  into  a 
BtlfT  plastic  paste. 

All  the  cement  shall  he  capable  of  developing  a  tensile 
strength  under  various  conditions  as  follows: 


mterbrxriEhtandirorhed    Vitar".  I 
to  stiff  plMtic  PMte,                 '28  d.ri.  I 

Mixed  irlth  1  parta  und  b;    .  ..       , 
MlBht  and  Ijf  water  to  MlffJ"*?'-; 

To  determine  the  tensile  strength  four  briquettes  of  the 
cement  under  each  of  the  above  conditions  will  be  broken  in  a 
Bieble  or  Fairbanks  or  other  testing  machine  satisfactory  to 
the  engineer. 

The  sand  to  be  used  in  making  briquettes  will  be  clean, 
dry,  crushed  quartz,  trap-rock  or  granite,  passing  a  No.  20 
sieve  of  No.  28  wire  and  caught  on  a  No.  40  sieve  of  No.  31 
wire,  Stubbs'  gauge.  The  briquettes  will  be  of  the  form  rec- 
ommended by  the  American  Society  of  Civil  Engineers. 

All  cement  must  be  sound  in  every  respect  and  show  no  in- 
dications of  distortion,  change  of  volume  or  blowing  when 
subjected  iu  the  form  of  pats  to  exposure  in  air  and  fresh  and 
aea  water  of  temperature  from  BO  degrees  to  212  degrees,  as 
follows:  The  pats  will  be  made  of  neat,  unsifted  cement, 
mixed  with  fresh  water  to  the  same  consistency  as  before 
stated  for  briquettes,  and  will  be  about  3  inches  in  diameter, 
having  a  thickness  at  the  center  of  about  y2  inch,  tapering 
to  about  %  inch  at  the  edges.  They  will  be  moulded  on  plates 
of  glass  and  kept  thereon  during  examination,  (a)  One  or 
more  of  these  pats  will,  when  set  hard,  be  placed  in  fresh 
water  of  temperature  between  CO  degrees  and  70  degrees  for 
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from  1  to  28  days,  (b)  One  or  more  of  tlieee  patB  will  be  al- 
lowed to  set  in  moist  air  at  a  temperature  of  about  200  de- 
crees for  about  3  hoars.  It  will  then  be  placed  and  kept  in 
boiling  water  for  a  period  of  from  6  to  24  hours,  (c)  One  or 
more  of  these  pats  will  be  allowed  to  set  in  moist  air  at  a 
temperature  of  about  100  degrees  for  ;j  hours;  it  will  then  be 
placed  and  kept  in  water  of  temperature  of  110  degrees  to 
115  degrees  for  a  period  of  from  24  to  48  hours,  (d)  One  or 
more  of  these  pats  may  be  subjected  to  any  or  all  of  the  above 
indicated  tests  (a,  b  and  c)  using  sea  water  instead  of  fresh 
water,  (e)  One  pat  will  be  kept  in  the  air  for  28  days  and  its 
color  observed,  which  shall  be  uniform  throughout,  of  a 
bluish  gray,  and  free  from  yellow  blotches.  A  failure  to  pass 
test  (b)  will  not  necessarily  canse  the  rejection  of  the  cement, 
provided  it  passes  the  other  tests  for  soundness  as  noted  in 
(a,  c,  d  and  e)  and  is  satisfactory  in  other  respects  to  the 
onKineers. 

All  the  above  testa  may  be  modified  and  other  tests  in 
addition  thereto  or  in  substitution  therefor  required  at  the 
rtiscn^tiou  of  the  engineer  to  practically  determine  the  fitness 
of  the  cement  for  its  intended  use. 

The  contractor  pays  tlie  cost  of  tests  of  cement  which  are 
to  be  made  by  the  engiuei'r  of  the  work  or  by  one  or  more  of 
three  testing  laboratories  mentioned. 

As  many  tests  as  desired  by  the  engineer  must  be  made 
for  composition  and  speciflo  gravity  and  one  sample  shall  be 
tested  for  each  100  barrels  for  fineness,  set,  tensile  strength 
and  soundness. 

All  the  cement  must  be  furnished  in  the  original  package  in 
strong,  substantial  barrels,  which  shall  be  plainly  marked 
with  the  brand  or  mark  of  the  maker  of  the  cement.  Each 
barrel  must  be  properly  lined  with 'paper  or  other  material 
so  as  to  effectually  protect  the  cement  from  dampness.  Any 
cement  damaged  by  water  to  such  an  extent  that  the  damage 
can  be  ascertained  from  the  outside  will  be  rejected  in  toto 
and  the  barrels  unopened.  ItarreU  containing  a  large  propor- 
tion of  lumps  will  also  be  rejected-  Broken  barrels  of  cement, 
if  otherwise  satisfactory,  will  be  counted  as  half-barrels. 

The  engineer  makes  the  tests  upon  such  proportions  of  the 
whole  amount  of  cement  as  he  sees  tit  and  his  decision  is 
final.  He  can  refuse  to  accept  cement  without  test  and  with- 
out giving  his  reasons. 

MUNICIPAL  PUBUC  WORKS. 

There  are  one  or  two  interesting  points  in  the  following 
from  the  specifications  for  the  Pennsylvania  Avenue  Subway, 
Philadelphia. 
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All  tbe  bncb  work  of  the  sewera  except  that  in  the  well- 
holes  was  laid  in  oatiiral  hydraulic  cement  mortar.  In  the 
welllioleB  Portland  cement  was  epecifled.  In  all  cases  the 
proportions  were  1  of  cement  to  2  of  sand.  All  concrete  used 
was  composed  of  1  part  natural  hydraulic  cement,  2  ^rts 
sand  and  4  parts  of  stone  or  furnace  slag. 

Briquettes  1  square  inch  in  section  made  from  the  natural 
hydraulic  cement  mortar  in  the  mixing  box  on  the  work  were 
required  to  develop  tensile  strength  of  40  pounds  after  1  day 
in  air  and  6  days  In  water.  Portland  cement  mortar  under 
like  conditions  must  show  150  pounds  tensile  strength. 

The  other  requirements  of  natural  hydraulic  cement  were 
as  follows:  Weight  shall  not  be  less  than  112  pounds  per 
,  imperial  bushel;  residue  on  Xo,  50  sieve  not  over  4  per  cent, 
by  weight,  on  a  No.  100  sieve  25  per  cent.,  on  a  No.  200  sieve 
50  per  cent.  Pats  of  cement  y^  inch  thick,  60  degrees  to  70 
degrees  F.,  shall  develop  initial  set  in  not  less  than  10  min- 
utes and  bard  set  in  not  less  than  30  minutes,  the  amount  of 
water  being  just  sufficient  to  form  a  stilT  plastic  paste.  Tlie 
tensile  strength  required  was  T.'i  pounds  in  24  hours,  in  water 
after  hard  set;  150  pounds,!  day  in  air  and  6  days  in  water; 
250  pounds,  1  day  in  air  and  27  days  in  water.  Mortar  of  1 
cement  to  1  of  standard  quartz  sand  must  show  75  pounds 
tensile  strength  in  7  days. 

For  municipal  work  the  city  of  Philadelphia  has  tbe  strong- 
est speclflcntions  for  cement.  The  city  has  a  complete  testing 
laboratory  under  the  Bureau  of  Surveys,  Department  of  Pub- 
lie  Works,  and  a  complete  organization  for  keeping  close 
watch  of  the  materials  in  use,  and  can  do  so  at  comparatively 
siip^ht  expense. 

1.  Inspection. — AH  cements  shall  be  inspected,  and  those 
rejected  shall  be  immediately  removed  by  the  contractor. 
The  contractor  must  submit  the  cement,  and  afford  every 
facility  for  inspection  and  testing,  at  least  twelve  (12)  days 
before  desiring  to  use  it.  The  engineer  in  charge  of  testing 
laboratory  shall  be  notified  at  once  upon  the  receipt  of  each 
shipment  of  cement  on  the  work. 

2.  Packages. — No  cement  will  be  inspected  or  allowed  to 
be  used  unless  delivered  in  suitable  packages  properly 
branded. 

3.  Storage. — On  all  main  sewera,  bridges  (unless  other- 
wise ordered),  and  such  branch  sewera  or  other  work  as  the 
chief  engineer  may  designate,  shall  be  provided  a  suitable 
house  for  storing  the  cement 

4.  Protection.  — Accepted  cement,  if  not  used  immediately, 
must  be  thoroughly  protected  from  the  weather,  and  never 
placed  on  the  ground  without  pro|>er  blockings,  and  may  be 
re-inspected  at  any  time. 
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6.  Failure.— The.  failure  of  a  shipment  of  cemeat  on  any 
work  to  meet  theae  requirements  may  prohibit  further  use  of 
the  aame  brand  on  that  work. 

The  acceptance  of  a  cement  to  be  used  shall  rest  with  the 
chief  enginper,  and  will  be  based  on  the  following  require- 
ments: 

Natural  Cement. 

6.  Specific  Gravity  and  Fineness. — Natural  cement  shall 
have  a  specific  gravity  of  not  less  than  2.9,  and  shall  leave, 
by  weight,  a  residue  of  not  more  than  two  (2)  per  cent,  on  a 
No.  50  sieve,  fifteen  (15)  per  cent,  on  a  No.  100  sieve,  and 
thirty  (30)  per  cent,  on  a  No.  200  sieve.  The  sieves  being  of 
brass  wire  cloth,  having  approximately  2,400,  10,200  and  . 
35,700  meshes  per  square  inch;  the  diameter  of  the  wire  being 
.0090,  .0045  and  .0020  of  an  inch  respectively. 

7.  Constancy  of  Volume. — Pats  of  neat  cement  one-half 
(^)  inch  thick  with  thin  edges,  immersed  in  water  after 
"hard"  set  shall  show  no  signs  of  "checking"  or  disintegra- 
tion. Similar  pats  in  air  shall  show  no  signs  of  blotching, 
cheeking,  or  disintegration. 

8.  Time  of  Setting. — It  shall  develop  "initial"  set  in  not 
less  than  twn  (10)  minutes,  or  "hard"  set  in  less  than  thirty 
(30)  minutes.  This  being  determined  by  means  of  the  Vlcat 
needle  from  pastes  of  neat  cement  of  normal  consistency,  the 
temperature  being  between  60  degrees  and  70  degrees  P. 

9.  Tensile  Strength. — Briquettes,  one  (1)  square  inch  in 
cross  section,  shall  develop  the  following  ultimate  tensile 
strengths: 

Alt'  Strenctb 

24  hours  (in  water  after  "  hard  "  set) 100  lbs. 

7  days    (1  day  Is  air,  6  daye  in  water) 2O0  lbs. 

28  days     (1  day  in  air.  27  days  in  water) 300  lbs. 

7  days    (1  day  in  air,  6  days  in  water)  I  part  of  cement  to  2 

parts  of  standard  quartz  sand 120  lbs, 

26  days     (I  day  in  air.  27  days  in  water)  1  part  of  cement  to  2 

parts  of  standard  quartz  sand 200  lbs. 

Portland  Cement. 

10.  Specific  Gravity  and  Fineness. — Portland  cement  shall 
have  a  speciflc  gravity  of  not  less  than  3.1,  and  shall  leave,  by 
weight,  a  residue  of  not  more  than  one  (1)  per  cent,  on  a  No. 
50  sieve,  ten  (10)  per  cent,  on  a  No.  100  sieve,  and  twenty-flve 
(25)  per  cent,  on  a  No.  200  sieve.  The  sieves  being  the  same  aa 
previously  described. 

11.  Constancy  of  Volume.  — I'ats  of  neat  cement  one-half 
(1^)  inch  thick  with  thin  edges,  immersed  in  water  after 
"hard"  set  shall  show  no  signs  of  "checking"  or  disintegra- 
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tioD.    Bimilftr  pats  in  air  ehall  show  no  sigiiB  of  blotching, 
cbeckiog  or  disintegration. 

12.  Time  of  Setting. — It  shall  re(|iiire  at  least  twenty  (20) 
minotea  to  develop  •■initial"  set  under  the  aame  conditions  as 
spec  lit  ed  for  natural  cement. 

13.  Tensile  Strength.— "^iv^M^XX^^  of  cement  one  (1)  inch 
square  in  cross  section,  shall  develop  the  follon'ing  ultimate 
tensile  strengths: 

Aae.  Stimstb. 

24  hours  (in  w&ter  after  "hard"  set) 175  1  be. 

7  d»je     (1  day  in  air,  6  days  id  wat«F) SCO  lbs. 

28  d»jB     (1  day  in  air,  27  days  in  vrater) 600  Iba. 

7  days     (1  day  in  air,  6  days  in  water)  1  part  of  cement  to  3 

parts  of  standard  quartz  sand 170  Iba. 

25  days     (1  day  in  air,  27  days  in  water)  1  part  of  cement  to  3 

parts  of  standard  quartz  sand 240  lbs. 

14.  Sulphuric  Acid. — It  shall  not  contain  more  than  one 
and  three-quarters  fl%)  per  cent,  of  anhydrous  sulphuric 
acid  (SOj). 

15.  Additional  Reguiremenls.—M\  cements  shall  meet 
such  additional  requirements  as  to  "hot  water,"  "set,"  and 
"chemical,"  tests,  as  the  chief  engineer  may  determine.  The 
requirements  for  "set"  may  be  modified  where  the  conditions 
are  snch  as  to  make  it  advisable. 

The  speciflcations  for  cement  of  the  Department  of  Public 
Works,  Buffalo,  N.  Y.,  vary  somewhat  from  those  at  Phila- 
delphia. Referring  to  the  paragraphs  in  the  Philadelphia 
speciflcations  the  differences  are  as  follows: 

Paragraphs  1  to  5  omitted. 

6.  Fineness  of  natural  cement  85  per  cent,  on  No.  50  sieve. 

7.  Cement  shall  be  without  free  lime,  and  pats  made  of 
neat  cement  shall  show  no  cracking  when  immersed  in  water 
immediately  after  net  and  left  for  7  days,  nor  when  subjected 
to  hot  test  for  24  hours. 

8.  Initial  set  in  not  less  than  10  minutes,  Gillmore  needles. 

9.  Tensile  strength:  Neat,  1  day,  60  pounds;  7  days,  100 
pounds;  cement  1,  sand  2,  7  days,  80  pounds;  28  days,  70 
pounds. 

10.  Fineness  of  I'ortland  cement  90  per  cent,  on  No.  100 
sieve. 

11.  Same  as  7  above. 

12.  Initial  set  of  Portland  cement  in  not  less  than  30  min- 
utes; final  set  in  not  less  than  3  hours  nor  more  than  8  hours. 

13.  Tensile  strength:  Neat,  1  day,  125  pounds;  7  days,  300 
pounds;  cement  1,  sand  3,  7  days,  90  pounds;  28  days,  150 
pounds. 
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14,  Sulphuric  acW  reqiiii-emeot  omitted,  Portland  cement 
shall  not  contain  more  than  S  per  cent,  by  weight,  of  mag- 
oe»ia. 

15,  Tests  shall  be  made  as  directed  bj  the  engineer  in  gen- 
eral accordance  with  the  American  Society  of  Civil  Engi- 
neers standards. 

The  following  differences  from  the  Philadelphia  specifica- 
tions are  noted  in  the  Bpeciflcations  of  the  City  Engineer's 
oBBce,  Baltimore,  Md.: 

Paragraphs  1,  3,  4  and  5  are  omitted. 

6.  Ninety-five  per  cent,  of  natural  cement  must  pass  a  No. 
50  sieve. 

7.  Cakeo  or  pats  of  neat  cement  mast  show  no  indication 
of  cracking,  checking  or  warping,  when  exposed  in  air  and 
water  at  normal  temperature. 

9.  Tensile  strength:  Natural  cement,  1  day,  75  pounds; 
7  days,  150  pounds;  28  days,  225  pounds;  1  cement,  2  sand,  7 
days,  SO  pounds;  28  days,  140  pounds. 

10.  Ninety-eight  per  cent,  of  Portland  cement  must  pass  a 
No.  50  sieve, 

11.  Same  as  7  above. 

12.  Initial  set  shall  not  develop  in  less  than  30  minutes 
in  slow-setting,  and  10  minutes  in  quick-setting  Portland 
cement. 

13.  Tensile  strength:  Portland  cement,  neat,  1  day,  125 
pounds;  7  days,  400  pounds;  28  days,  500  pounds;  1  cement,  3 
sand,  7  dnvs.  125  jiounds;  28  davs,  200  pounds. 

14.  Omitted. 

15.  Each  bag  of  natural  hydraulic  cement  must  contain 
150  pounds  net;  each  barrel  300  pounds.  Each  barrel  of  Port- 
land cement  must  weigh  400  pounds  gross,  and  be  properly 
lined  so  as  to  be  effectually  sealed  from  dampness. 

The  specifications  for  cement  in  use  by  the  Board  of  Public 
Works,  Indianapolis,  Ind.,  are  given  under  the  heading  of 
Melau  Arch  Bridges  in  Indianapolis,  earlier  in  this  chapter. 

The  specifications  in  nse  by  the  Bureau  of  Engineering, 
Pittsburg,  I'a.,  were  revised  in  1901,  and  the  following  is  their 
present  foi'in : 

All  cement  required  on  the  work  shall  be  delivered  at  a 
warehouse  within  the  limits  of  tlio  city,  and  the  director  noti- 
fied of  each  delivery,  at  least  two  weeks  before  it  will  be 
needed  in  the  work. 

rcnieiit  shall  be  so  stored,  in  a  dry  place  thoroughly  pro- 
tected from  rain  and  dampness,  that  each  shipment  is  piled 
to  itself  and  at  all  times  readily  accessible  for  inspection  and 
tests. 
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Cement  will  be  accepted  from  reliable  mamifacturerB  of 
well-ostablished  reputation  only,  and  the  cement  will  not  be 
tested  or  permitted  to  be  used  unless  delivered  In  original 
packages  properly  labeled. 

Teats  of  the  cement  will,  unless  otherwise  specified,  be 
made  at  a  temperature  of  from  60  to  70  degrees  Fahrenheit. 

Samples  for  tests  may  be  taken  from  svery  package  in  each 
shipment  of  cement,  and  unless  they  meet  the  requirements 
herein  specified,  the  whole  shipment  from  which  the  samples 
were  taken  will  be  rejected. 

The  sieves  used  for  testing  cement  for  fineness  and  for 
ganging  the  sand  to  be  used  in  making  briquettes  for  sand 
tests  shall  be  as  follows: 

No.  20  sieve  shall  have  400  meshes  to  the  square  inch,  and 
shall  be  made  of  wire  cloth,  No.  28  wire  Rtubbs'  wire  gauge. 

No,  30  sieve  shall  have  900  meahea  to  the  sqnare  inch  and 
shall  be  made  of  wire  cloth.  No.  31  wire  fStubbs'  gauge. 

No.  50  sieve  shall  have  2,500  meshes  to  the  square  inuh  and 
shall  be  made  of  wire  cloth,  No.  :{S  wire  Stubbs'  gauge. 

No.  100  sieve  shall  have  10,000  meshes  to  the  square  inch, 
and  shall  he  made  of  wire  cloth,  No.  40  wire  Stubbs'  gauge. 

Briquettes  for  testing  strength  of  rement  will  be  made 
both  of  seat  cement  and  of  cement  and  sand  in  the  propor- 
tions hereinafter  specified,  with  only  enough  water  added  to 
thoroughly  moisten  the  mixture  and  make  it  coherent. 

After  being  thoroughly  mixed  on  glass  plate  the  mortar 
shall  be  firmly  pressed  into  the  molds  by  hand,  and  the 
briquettes  so  formed  placed  upon  a  glass  plate  and  kept  there 
until  put  in  water. 

The  sand  used  in  preparing  briquettes  shall  be,  uulesi* 
otherwise  specified,  clean,  sharp,  crushed  quartz,  crushed  so 
that  the  whole  of  it  will  pass  through  a  No.  20  sieve  and  be 
retained  on  a  No.  30  sieve. 

Round  pats  of  neat  cement,  about  three  (3)  inches  in  diam- 
eter, one-half  an  inch  thick  at  the  center  and  tapering  to  a 
feather's  edge,  mixed  in  the  same  manner  as  the  neat  cement 
briquettes  and  placed  on  n  glass  plate,  shall  not  show  any 
signs  of  warping  or  cracking  after  twenty-eight  (28)  days  in 
either  air  or  water. 

Any  cement  which  shows  signs  of  swelling,  after  being 
mixed,  will  be  rejected. 

Portland  cement  shall  be  ground  to  such  a  degree  of  fine- 
nesB  that  not  less  than  98  per  cent,  by  weight  shall  pass  a 
No.  50  sieve,  and  not  leas  than  00  per  cent,  by  weight  pass  a 
No.  100  sieve. 

Natural  cement  shall  l>e  ground  to  such  degree  of  fineness 
that  not  less  than  88  per  cent,  by  weight  will  pass  a  No.  50 
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sieve,  and  not  less  than  77  per  cent,  by  weight  paas  a  No. 
100  sieve. 

The  tensile  strength  of  cement  will  be  determined  from  an 
average  of  not  lees  than  Ave  briquettes,  made  of  samples 
taken  from  the  same  shipment  of  cement. 

The  average  ultimate  tensile  strength  of  briquettes  made 
of  neat  Portland  cement  shall  be,  after  being  kept  in  air  one 
day  and  in  water  six  da.ys,  not  less  than  400  pounds,  and 
after  being  kept  in  air  one  day  and  in  water  27  days,  not  less 
than  550  pounds. 

The  average  ultimate  tensile  strength  of  briquettes  made 
of  one  part  by  weight  of  Portland  cement  and  three  parts  of 
sand  shall  be,  after  being  kept  in  air  one  day  and  in  water 
six  days,  not  less  than  J20  pounds,  and  after  being  kept  in  air 
one  day  and  in  water  27  days,  not  less  than  175  pounds. 

The  avernge  ultimate  tensile  strength  of  briquettes  made 
of  neat  natural  cement  shall  be,  after  being  kept  in  air  one 
day  and  in  water  six  days,  not  less  than  110  pounds,  and 
after  being  kept  in  air  one  day  and  in  water  27  days,  not  less 
than  180  pounds. 

The  average  ultimate  tensile  strength  of  briquettes  made 
of  one  part  by  weight  of  Portland  cement  and  three  parts  of 
sand  shall  be,  after  being  kept  in  air  one  day  and  in  water 
six  days,  not  less  than  10  pounds,  and  after  being  kept  in  air 
one  day  and  in  water  27  days,  not  less  than  175  pounds. 

In  addition  to  the  tests  above  specified,  all  cement  fur- 
nished for  the  work  shall  be  subject  to  such  other  tests  as 
may  be  necessary  to  determine  whether  the  cement  possesses 
the  proper  qualities  for  the  particular  work  for  which  it  is 
designated. 

Rhould  there  be  discovered  at  any  time,  any  characteristics 
in  any  cement  furnished  for  the  work  that  would  be  objec- 
tionable in  that  work,  the  further  use  of  cement  of  the  same 
brand  on  all  work  of  that  class  will  he  prohibited,  regardless 
of  the  fact  that  it  haa  successfully  withstood  the  tests  here- 
inbefore specified. 

The  above  specifications  have  been  changed  from  those 
used  the  previous  year  as  follows:  Neat  Portland  cement 
tensile  strength  raised  from  375  pounds  at  seven  days  and 
from  510  at  28  days ;  3  to  1  sand  and  Portland  cement  lowered 
from  190  pounds  at  28  days;  neat  natural  hydranlic  cement, 
24hour  test  omitted;  2  to  1  sand  and  natural  hydraulic  ce-. 
ment  lowered  from  50  pounds  at  7  days. 

The  city  of  Ttetroit  does  not  require  so  much  and  may 
secure  cement  under  its  speriflcations  which,  while  passing 
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the  tests  required,  is  deficient  in  a  marked  degree  in  other 
teapectB.    The  speciflcatiouH  in  use  are  as  follows: 

Cement  to  be  put  up  in  cloth  or  paper  sacke,  original  pack- 
ages, each  sack  to  be  branded  with  the  name  of  the  manu- 
facturer or  manufacturers,  and  to  contain  1)5  pounds  net  of 
Portland  cement,  or  1321^  pounds  net  of  natural  cement,  and 
to  be  delivered  in  such  quantities  and  at  such  times  as  the 
Board  of  Public  Works  may  direct,  unloaded  in  a  warehouse 
which  shall  be  located  on  the  railroad,  between  12th  and 
Riopclle  streets,  south  of  Michigan  avenue,  or  Gratiot  avenue, 
in  the  city  of  Detroit,  and  no  extra  charge  shall  be  made  for 
storage  or  delivery. 

A  man  satisfactory  to  the  Board  of  Public  Works  shall  be 
famished  by  the  contractor  to  assist  in  loading. 

The  sacks  to  be  the  property  of  the  city  of  Detroit,  and 
each  bidder  shall  state  in  connection  with  his  bid,  the  price 
per  cloth  sack  he  will  pay  for  each  empty  sack  delivered  at 
the  warehouse  aforesaid. 

The  Board  of  Public  Works  reserves  the  right  to  reject  any 
cement  considered  by  said  Board  not  equal  in  quality  to  the 
standard  above  mentioned. 

Portland  Cement  shall  be  of  American  manufacture,  and 
shall  stand  a  test  of  130  pounds  per  square  inch  tensile  strain, 
when  made  into  briquettes  and  exposed  in  air  until  final  set 
and  the  balance  of  24  hours  immersed  in  water.  One  day  in 
air  and  6  days  in  water  shall  show  a  tensile  strength  of  380 
pounds;  1  day  in  air  and  27  in  water  shall  show  a  tensile 
strength  of  520  pounds,  and  when  mixed  in  proportion  by 
weight  of  one  of  cement  to  two  of  sand,  in  7  days  it  shall 
stand  a  tensile  strain  of  146  pounds,  and  in  28  days  a  strain  of 
216  ponnds. 

In  fineness,  05  per  cent,  shall  pass  through  a  No.  50  sieve. 

Natural  Cement  shall  be  of  American  manufacture,  and 
shall  stand  a  test  of  sixty  (fiO)  pounds  per  square  inch  tensile 
strain  when  made  into  briquettes,  exposed  1  hour  in  air  and 
immersed  for  twenty-three  (23)  hours  in  water;  and  when 
mixed  in  proportions  by  weight  of  1  of  cement  to  2  of  sand, 
and  exposed  1  day  in  air  and  6  days  in  water,  it  shall  stand  a 
tensile  strain  of  at  least  fifty  (50)  pounds  per  square  inch; 
and  in  flneness  not  less  than  90  per  cent,  must  pass  through 
a  sieve  of  twenty-flve  hundred  (2,500)  meshes  to  the  square 
inch. 

INSUFFICIENT  SPECIFICATIONS. 

The  following  cement  specifications  for  1901,  from  a  city  of 

90,000  inhabitants  are  presented  as  an  unsatisfactory  set, 

which  will  permit  the  use  of  poor  cement  of  both  kinds  unless 
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arbitrary  rejecliong  are  made  outside  the  letter  of  the  speci- 
fli'ations. 

Cement  shall  be  of  the  best  quality  of  Louisville  cement  or 
of  cement  equal  in  all  respects  thereto,  line  ground,  quick 
setting,  capable  wh^n  made  into  testing  blocks  of  withstand- 
ing a  tension  of  60  pounds  per  square  inch  of  section,  when 
mixed  pui-e  and  exposed  in  air  1  hour  and  23  hours  in  water. 

The  contractor  must  furnish  the  cement  in  strong,  perfect 
paper  sacks  to  any  part  of  the  works  and  in  such  quantities 
as  the  t'omuitssioner  of  Public  Works  may  direct  and  only 
upon  the  written  order  of  said  Commissioner.  Bids  to 
specify  the  price  per  hundred  pounds  at  which  the  cement  is 
to  be  furnished.    To  be  weighed  on  the  public  scales. 

The  cement  used  for  the  curbing  and  tiling  shall  be  of  the 
best  quality  of  American  or  imported  Portland  cement,  capa- 
ble of  withstanding  a  tensile  strength  of  500  pounds  to  the 
square  inch  when  mixed  neat  and  allowed  to  stand  1  day  in 
air  and  fl  days  in  water. 

FOR   SEWERS 

For  sewer  work  the  following  are  given  as  examples  of 
practice : 

The  Department  of  Sewers,  Reading,  Pa.,  requires: 

Composition. — Magnesia  not  over  2i^  per  cent.;  sulphuric 
acid  not  over  2  per  cent. 

Fineness. — Ninety-five  per  cent,  through  a  No,  100  sieve;  80 
per  cent,  through  a  No.  200  sieve. 

Checking  and  Cracking. — Two  cakes  of  neat  cement  to  be 
moulded  on  glass.  One  to  be  immersed  in  cold  water,  after 
having  set  hard,  and  examined  from  day  to  day  for  surface 
checking  and  warping,  the  other  having  been  set  hard  to  be 
immersed  in  water  at  212  degrees  F.,  and  allowed  to  remain  in 
water  of  that  temperature  for  24  to  3fi  hours.  Examination 
of  the  pat  at  the  end  of  that  time  for  constancy  of  volume 
and  checking.  Should  the  pats  become  contorted  or  show 
si^s  of  warping  or  cracking  the  cement  will  be  rejected. 

Tensile  Strength. — Neat,  24  hours,  200  pounds;  7  days,  500 
pounds;  2S  days,  650  pounds;  mortar,  3  to  1,  7  days,  150 
pounds;  28  days,  250  pounds. 

The  t'ity  Engineer's  oflicc,  Peoria,  III.,  requires: 

Natural  Hydraulic  Cement. — All  cement  shall  be  what  is 
commonly  known  as  American  natural  hydraulic  cement,  of 
quality  equal  to  the  best  obtainable  in  the  market.  It  will  be 
subject  to  rigid  inspection  and  must  be  able  to  stand  the  fol- 
lowing tests:  Two  cakes  3  inches  in  diameter  and  V^  inch 
thick  with  thin  edges,  will  be  made.    One  of  these  cakes  as 
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Boou  as  Bet  willt>e  placed  in  water  and  examined  from  day  to 
day.  If  the  cake  exhibitB  checks,  cracks  or  contortions,  the 
cement  will  be  rejected.  The  other  cake  deecribed  will  be 
used  for  setting  and  color  tests.  The  time  will  be  noted  when 
the  cake  has  become  hard  enough  to  sustain  a  wire  1-12  inch 
in  diameter  loaded  with  14  pound.  When  the  wire  is  sus- 
tained the  cement  has  bef^iin  to  set  and  this  time  shall  not 
be  less  than  30  minutes.  \Vhon  the  cake  will  sustain  a  win; 
1-24  inch  in  diametf^r  loaded  with  1  pound,  the  test  is  com- 
plete, and  this  time  must  not  be  less  than  1  hour  nor  more 
than  3  hours.  The  oake  used  for  setting  test  will  be  pre- 
served and  when  examined  from  day  to  day  must  be  of  uni- 
form color,  exhibiting  no  blotches  or  discolorations.  The 
cement  must  be  evenly  ground  and  when  tested  with  the  fol- 
lowing standard  sieves  must  pass  at  least  the  following  per- 
centages : 

No.  20  sieve,  100  per  cent.;  No.  74  sieve,  80  per  cent.  All 
cement  for  test  briquettes,  whether  to  be  used  neat  or  with 
sand,  will  be  mixed  with  barely  sufficient  water  to  make  a 
stiff  dough  or  mortar.  The  sand  for  cement  tests  will  be  of 
such  fineness  that  all  will  pass  a  sieve  of  20  raeshes  per  lineal 
inch,  and  none  of  it  pass  a  sieve  of  30  meshes  per  lineal  inch. 
It  will  be  the  best  quality  obtainable  of  washed  river  sand. 
The  required  tensile  strength  per  square  inch  shall  be  as  fol- 
lows: Neat  cement,  1  day,  till  set  in  air,  remainder  of  time  in 
water,  60  pounds;  1  day  in  air,  d  days  in  water,  100  pounds; 
i-ement  1  part  and  sand  2  parts,  1  day  in  air,  6  days  in  water. 
65  pounds. 

FOUNDATIONS. 

A  few  samples  of  specifications  for  cement  for  foundations 
are  given;  first  for  foundation  of  standpipe,  used  by  the 
Water  Works  I>epartment,  St.  Louis,  Mo. : 

All  cement  for  the  work  herein  specified  shall  be  of  the 
best  quality  of  American  Portland.  Cement  without  the 
manufacturer's  brand  will  be  rejected  without  test.  All 
cement  furnished  will  be  subject  to  inspection  and  rigorous 
tests  of  such  character  as  the  Water  Commissioner  shail  de- 
termine, and  any  cement  which  in  the  opinion  of  the  Water 
Commissioner  is  unsuitable  for  the  work  herein  specffled,  will 
be  rejected. 

If  a  sample  of  the  cement  phows  by  chemical  analysis  more 
than  2  per  cent,  of  magnesia  (Mg  0)or  more  than  li^  per  cent, 
anhydrous  sulphuric  acid  (SO,)  the  shipment  will  be  rejected. 

To  secure  uniformity  in  cement  of  approved  brands,  all 
cement  received  on  the  work  shall  be  subject  to  tests  for 
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cfaecking  or  cracking  and  to  the  following  teatB  for  flneneBS 
and  tensile  strength: 

All  cement  shall  be  fine  ground  and  85  per  cent,  shall 
readily  pass  a  sieve  having  10,000  meshes  to  the  square  inch. 

All  cement  shall  be  capable  of  withstanding  a  tensile  streas 
of  400  pounds  per  square  inch  of  section  when  mixed  neat, 
made  into  briquettes  and  exposed  24  hours  in  air  and  6  days 
in  water. 

All  cement  shall  be  put  up  in  well-made  barrels  and  all 
short  weight  or  damaged  barrels  will  be  rejected.  Samples 
for  testing  shall  be  furnished  at  such  times  and  in  such  man- 
ner as  may  be  required.  On  all  barrels  of  rejected  cement  in- 
spection marks  will  be  placed,  and  the  contractor  shall  in  no 
case  allow  these  barrels  to  be  used. 

In  measuring  cement  for  mortar  or  concrete,  the  standard 
volume  of  a  barrel  of  cement  shall  be  determined  by  compar- 
ing its  net  .weight  with  the  weight  of  one  cubic  foot  of  thor- 
oughly compacted  neat  cement. 

All  cement  for  use  on  the  works  shall  be  kept  under  cover 
thoroughly  protected  from  moisture,  raised  from  the  ground 
by  blocking  or  otherwise,  and  dry  until  used.  The  contractor 
shall  keep  in  storage  a  quantity  of  accepted  cement  sufficient 
to  secure  the  uninterrupted  progress  of  the  work. 

Accepted  cement  may  be  re-inspected  at  any  time  and  if 
found  to  be  damaged  or  of  improper  quality  will  be  rejected. 
All  rejected  cement  shall  be  at  once  removed  from  the  work. 

PHILADELPHIA  ARCHITECTS. 

Portland  Cement— CAcjw/ca/  Composition.— Ths  cement 
must  show  less  than  2  per  cent,  of  sulphuric  acid  and  less 
than  'ly^  per  cent,  of  magnesia. 

Fineness. — Ninety  per  cent,  shall  pass  a  No,  70  sieve;  85  to 
90  per  cent,  shall  pass  a  No.  lOfl  sieve;  68  to  70  per  cent,  shall 
pass  a  No.  200  sieve. 

Cheeking,  Cracking  and  Color. — Three  cakes  of  neat  ce- 
ment are  to  be  moulded  on  glass  2  or  3  inches  in  diameter  and 
about  i/i  inch  thick  at  the  center,  the  edges  being  very  thin. 
These  cakes  are  to  be  made  from  a  mixture  of  the  cement  and 
water  to  the  consistency  of  a  stiff  plastic  mortar.  Cake  No. 
1  is  to  be  left  in  the  air  for  a  determination  of  color.  The 
color  must  be  uniform  throughout,  of  a  bluish  or  greenish 
gray  for  Portland,  and  the  cake  must  be  free  from  yellowish 
blotches.  The  cake  must  show  no  signs  of  cracking  or  dis- 
tortion after  being  kept  indefinitely.  Cake  No.  2  is  to  be  put 
in  cold  water  as  soon  as  set  stiff  enough  for  the  purpose,  and 
to  remain  there  2  or  3  days,  when  it  will  be  put  in  water 
at  200  degrees  F.,  and  kept  there  for  24  or  48  hours.    At  the 
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€nd  of  this  time  the  cake  should  show  no  signs  of  cracking, 
swelling,  blowing  or  distortion.  Cake  No.  2  when  hard  enough 
is  to  be  placed  in  water  and  examined  from  day  to  da;  to  as- 
certain if  it  becomes  contorted,  or  if  cracks  show  themselreB 
at  the  edge. 

Tensile  Strength.  —Neat  cement,  7  days,  400  to  500  pounds;. 
28  days,  ROO  pounds;  mortar,  3  to  1,  7  days,  150  poands;  28 
days,  250  ponnds. 

TWO  ENGLISH   REQUIREMENTS. 

Two  reQuirements  in  English  type  Bpeciflcations  for  im- 
portant works  corer  points  which  have  heretofore  not  re- 
quired much  attention  in  this  country,  but,  under  the  chang- 
ing conditions  in  the  cement  market,  may  become  of  impor- 
tance. One  provides  that  if  the  rise  in  temperature  in  a  sam- 
ple of  cement  mixed  with  water  for  the  purpose  is  more  than 
6  degrees  in  an  hour  after  mixing,  the  cement  is  not  ready  for 
Qse  or  testing,  and  the  other  provides  for  aerating  the  cement 
found  to  be  too  young,  by  spreading  it  on  a  perfectly  dry  floor 
ID  a  water-tight  shed  near  the  works,  not  more  than  one  foot 
deep,  and  turning  it  over  from  time  to  time  until  tests  show 
that  it  has  properly  aged. 
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THE  uses  OP  CEMENT. 

The  c^tpansion  of  the  field  occupied  by  cement  cODstruction 
is  6o  great  and  so  rapid  that  such  a  chapter  as  this  requires 
frequent  revision  to  keep  it  up  to  date.  Many  of  the  uses  to 
which  cement  is  put  are  connidered  in  detail  in  the  following 
chapter  on  Specifications  for  the  Use  of  Cement.  Some  others 
may  be  mentioned  here  as  well  as  some  methods  of  modifying 
the  quality,  characteristics  and  appearance  of  cement  for 
various  reasons. 

The  first  and  most  important  use  of  cement  ia  in  making 
mortar,  for  brick  and  stone  masonry  and  concrete.  There  are 
so  many  variations  in  materials  and  proportions  that  the 
chapters  on  Specifications  can  give  but  a  part  of  them,  those 
in  most  common  use,  and  those  chapters  contain,  perhaps, 
sufficient  detail  regarding  the  proper  places  to  use  the  vari- 
ous mixtures.  Some  consideration  of  the  cost  of  mortars  of 
various  proportions  and  of  concrete  may  t>e  of  value,  not  as 
giving  exact  figures  for  such  cost,  but  as  giving  the  principle 
upon  which  an  investigation  may  he  made  in  any  particular 
case.  The  following  is  from  a  consideration  of  some  experi- 
ments in  this  line  by  L.  C.  Sabin,  V.  S.  Assistant  Engineer,  in 
Municipal  Engineering  Magazine : 

INGREDIENTS  OF  A  CUBIC  YARD  OF  CEMENT   MORTAK  AND  OF 
CONCRETE  AND  THE  COST. 

1.  The  character  of  the  ingredients  used  in  making  cement 
mortar  varies  so  much  that  it  is  difficult  to  accurately  deter- 
mine the  cost  of  a  proposed  mortar  except  by  experimenting 
with  the  materials  that  are  to  be  employed.  The  weights  per 
cubic  foot  of  both  cement  and  sand  vary  greatly  according  to 
the  conditions  of  packing,  the  moisture,  etc.  The  percentage 
of  voids  in  the  sand  is  one  of  the  most  important  variations 
afTecting  the  amount  of  mortar  made  with  certain  materials 
mixed  in  given  proportions.  The  consistency  of  the  mortar 
also  has  a  marked  effect,  and  different  cements  show  a  con- 
siderable variation  in  the  volume  of  mortar  that  a  given 
weight  will  yield.  In  any  general  treatment  of  the  question, 
then,  we  may  expect  only  approximate  results,  and  the  discus- 
sion here  given  must  be  considered  in  this  light. 
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2.  The  L'xperimeDtg,  from  which  tahles  1  and  2  are  de- 
riveil,*  were  made  with  a  tiatni-al  sand  weighing  100  pounds 
to  the  cubic  foot,  dr.v,  and  having  about  three-eighths  of  the 
bulk  voids.  The  grains  varied  in  size  from  0.01  inch  to  0.1 
inch  in  diameter,  with  a  few  grains  outside  of  these  limits. 
The  couBlstency  of  the  mortar  was  aiu'h  that  when  struck 
with  the  shovel  blade  the  moisture  would  glisten  on  the 
smooth  surface  thus  formed.  Tn  the  experiments  the  propor- 
tions were  determined  by  weight,  and  the  results  for  pro- 
portions by  volume  were  deduced  from  them.  The  resnlta  for 
neat,  natural  cement  mortar  and  for  the  natural  cement  mor- 
tars containing  more  than  four  parts  sand  by  weight  were 
derived  by  analogy. 

EXPLANATION   OP   TABLES. 

3.  The  first  section  of  table  1  gives  the  amount  of  ma- 
terial required  for  Portland  cement  when  the  proportions  are 
stated  by  weight;  the  second  and  third  sections  refer  to  pro- 
portions by  volume  of  loose  sand  to  packed  cement  when  the 
size  of  the  cement  barrel  i«  assumed  at  3.65  cubic  feet  and 
3.33  cubic  feet,  respectively.  The  fourth  section  gives  the 
materials  required  when  the  proportions  are  given  in  terms 
of  volume  of  loose  sand  to  loose  cement.  Likewise,  the  first 
section  of  table  2  for  natural  cement  refers  to  proportions  by 
weight;  the  second,  third  and  fourth  sections,  to  proportions 
by  volume  of  loose  sand  to  packed  cement  when  the  cement 
weighs  265  pounds,  280  pounds  and  300  pounds  net  per  barrel 
respectively;  while  the  fifth  section  refers  to  proportions  of 
loose  sand  to  loose  cement. 

The  method  of  stating  proportions  by  weight  is  the  most 
accurate,  but  when  the  sand  does  not  approximate  the  weight 
of  100  pounds  per  cubic  foot  when  shoveled  dry  into  a  meas- 
ure, the  sections  of  the  tables  referring  to  weight -proportions 
may  require  a  correction,  and  it  may  be  simpler  to  use  the 
sections  giving  proportions  by  volume  of  loose  sand  to  packed 
cement.  The  method  of  stating  proportions  by  volume  of 
loose  sand  to  loose  cement  is  to  be  deprecated,  but  since  it  is 
occasionally  used  provision  is  made  for  it  in  the  tables. 

In  using  those  portions  of  the  tables  where  the  proportions 
are  stated  by  volume  it  should  be  borne  in  mind  that  if  the 
saiid  is  damp  when  used  it  will  weigh  less  per  cubic  foot; 
hence  more,  by  measure,  will  be  required  to  make  a  cubic 
yard  of  mortar. 

COST  OF   MORTAR. 

4.  With  the  data  given  in  tables  1  and  2  and  a  knowledge 
of  unit  prices  of  the  materials  used  in  the  mortar,  one  may 
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estimate  tbe  cost  of  the  materiaU  in  a  given  quantity  of  mor- 
tar. The  coat  of  mixing:  will,  of  course,  depend  upon  the  cost 
of  labor,  the  method  employed,  etc.,  and  may  vary  from  fifty 
cents  to  a  dollar  and  fifty  cents  per  cubic  yard.  If  we  as- 
sume for  illustration  that  natural  cement  can  be  delivered  on 
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the  mixiDfc  platform  for  fl.lO  per  barrel  of  280  pounds  net, 
that  Band  costs  60  cents  per  cubic  yard  and  the  mixing  costs 
$1.00  per  yard  of  mortar,  ibea  we  have  for  the  cost  of  a  mortar 
composed  of  one  part  cement  to  two  parts  sand  by  weight: 

3.46  bblB.  cement  at  $1.10 >3.B0 

.72  CD.  jH.  dry  sand  at  .60 43 

Cost  of  mizintr  per  cu.  jd. 1.00 

Total  ooGt  of  one  en .  yd.  of  mortar. $5.23 

5.  For  approximate  results  diagrams  1  and  2  (pre  the  cost 
of  the  materials  used  in  a  cubic  yard  of  mortar  ifor  different 
prices  of  cement.  In  diagram  1  the  proportions  by  weight 
only  are  indicated,  since,  for  Portland,  the  proportions  by 
Tolame  of  loose  sand  to  packed  cement  vary  so  little  from 
proportions  by  weight.  In  diagram  2  the  proportions  of  nat- 
ural cement  mortars  are  given  by  volume  of  packed  cement 
(280  pounds  net  per  barret)  and  h>o8e  sand,  as  well  as  by 
weight.  The  diagrams  are  made  upon  the  assumptions  that 
the  sand  is  similar  to  that  used  in  the  experiments  recorded 
in  tables  1  and  2,  and  that  the  cost  of  sand  is  fifty  cents  per 
cubic  yard, 

Example. 

6.  To  indicate  the  use  of  these  diagrams  let  us  determine 
the  cost  per  cubic  yard  of  mortar  containing  two  parts  sand 
to  one  of  natural  cement  by  weight  when  cement  costs'  tl-30 
per  barrel  of  300  pounds  net,  and  sand  is  thirty  cents  per 
cubic  yard.  One  dollar  and  thirty  cents  per  barrel  of  30 
pounds  is  equivalent  to  0.43  cent  per  pound,  and  entering  dia- 
gram 2  with  this  quantitj',  we  follow  the  corresponding 
abcissa  till  we  reach  the  line  marked  1  to  2  by  weight;  we 
find  this  to  be  the  ordinate  four  dollars  and  fifty  cents  per 
cubic  yard.  But  in  the  diagram  the  sand  is  assumed  to  cost 
fifty  cents  per  cubic  yard  instead  of  thirty  cents  as  in  the 
example,  and  as  .72  cubic  yard  sand  is  used  (see  table),  we 
must  subtract  .72  of  twenty  cents,  or  fourteen  cents,  from 
this  resnlt,  making  the  materials  for  the  mortar  cost  f4.36 
per  cubic  yard  of  mortar.  If  the  proportions  were  by  vol- 
ume of  packed  cement  and  loose  sand  the  cost  of  the  ma- 
terials per  cubic  yard  of  mortar  would  be  |3.75  less  twenty 
times  .78,  or  |3.59. 

It  is  understood  that  the  cost  of  the  materials  alone  ia 
given  by  the  diagrams;  the  cost  of  mixing  the  materials  must 
be  added  to  obtain  the  total  cost. 

7.  The  rnles  given  for  determining  the  proportions  of  in- 
gredients to  nse  in  concrete  are  not  all  to  be  commended, 
and  while  this  article  is  concerned  chiefly  with  the  quantities 
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of  materials  required  when  the  proportions  have  been  de- 
cided upon,  we  may  suggest  briefly  the  principle  which  should 
nnderlie  the  determination  of  these  proportions. 

8.    Concrete  is  simply  a  class  of  masonry  in  which   the 
stones  are  sinaJl  and  of  irregular  shape.    The  strength  of  the 
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Trto*  of  acnant  per  bbLvf  280  paunda  nai  -  deUara. 

concrete  is  largely  dependent  upon  the  streugtb  of  the  mor- 
tar; in  fact,  this  dependence  will  be  much  closer  than  in  other 
clasHes  of  masonrj,  since  it  may  be  stated,  as  a  general  rule, 
that  the  larger  and  more  carefnliy  cut  are  the  stone,  the  less 
will  the  strength  of  the  masonry  depend  on  the  strength  of 
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the  mortar.  In  deciding,  then,  upon  the  proportions  of  in- 
gredients to  use  in  a  given  case,  tiie  quality  of  the  mortar 
should  first  be  considered.  If  tlie  concrete  is  to  be  subjected  . 
to  a  moderate  compressive  stress,  the  mortar  may  be  com- 
paratively poor  in  cement ;  but  if  great  transverse  strength  is 
required,  the  mortar  must  be  of  sufficient  richness;  while,  if 
the  roncrere  is  to  be  impervious,  the  mortar  must  possess  this 
quality  as  well.   . 

9.  In  making  concrete  the  general  rule  should  be  that 
enough  mortar  be  used  to  just  fill  the  voids  in  the  stone.  If 
either  less  or  more  mortar  than  this  amount  be  employed  the 
concrete  will  in  general  be  weakened  thereby.  The  liist  state- 
ment is  subject  to  one  exception:  If  the  mortar  becomes 
stronger  than  the  stone  then  an  excess  of  mortar  does  not 
weaken  the  concrete;  this  case,  however,  should  never  be  per- 
mitted to  occur,  the  aggregate  used  should  have  a  strength 
at  least  equal  to  that  required  of  the  concrete.  It  is  a  simple 
matter  then  to  determine  the  required  amount  of  mortar  for 
a  given  volume  of  broken  stone  or  aggregate,  and  the  amount 
of  cement  and  sand  for  a  given  volume  of  mortar  has  already 
been  considered. 

10.  The  bulk  or  volume  of  a  given  mass  of  broken  stone  is 
not  so  variable  a  quantity  as  the  volume  of  sand.  The  volume 
of  the  aggregate  will  vary  considerably  with  the  degree  of 
packing,  but  the  packing  is  inflneDced  appreciably  by  the 
amount  of  moisture  present.  The  percentage  of  voids  in  the 
aggregate  may  be  determined  as  follows:  Obtain  the  weight 
per  cubic  foot  of  the  broken  stone  in  the  condition  in  which 
the  percentage  of  voids  is  sought.  Also  obtain  the  specific 
gravity,  and  hence  the  weight  per  cubic  foot,  of  the  solid 
stone.  Then  one,  less  the  quotient  obtained  by  dividing  the 
weight  per  cubic  foot  of  the  broken  stone  by  the  weight  per 
cubic  foot  of  the  solid  stone  will  be  the,  proportion  of  voids 
in  the  former.  Another  method  is  to  fill  a  vessel  of  known 
capacity  with  the  aggregate  to  be  used,  and  to  pour  in  a  meas- 
ured quantity  of  water  until  the  vessel  is  entirely  filled.  The 
volume  of  water  used  indicates  the  necessary  quantity  of 
mortar.  In  using  this  method  the  stone  should  be  moistened 
before  placing  in  the  vessel  to  avoid  an  error  from  the  ab- . 
sorption  of  the  water  used  to  measure  the  voids. 

11.  As  to  the  degree  of  jarring  or  packing  to  which  the 
stone  should  be  subjected  in  filling,  if  the  stone  is  put  in 
loose,  and  it  is  proposed  to  ram  the  concrete  in  place,  the  , 
amount  of  mortar  indicated  will  be  somewhat  more  than  the 
required  quantity;  it  the  concrete  is  to  be  deposited  without 
ramming  (as  in  submarine  construction),  the  amount  of  mor- 
tar indicated  will  not  be  too  great.  On  the  other  hand,  if  the 
aggregate  is  shaken  down  in  the  vessel  to  refusal,  the  voids 
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obtaiiK^d  will  be  lees  than  the  amount  of  mortar  which  shoald 
be  used,  because  it  is  not  possible  to  obtain  a  perfect  distribu- 
tion of  mortar  in  a  mass  of  concrete,  such  that  the  coocrete 
will  occupy  only  the  same  space  as  did  the  broken  stone  when 
thoroughly  shaken.  And  again,  for  perfect  concrete,  pieces 
of  stone  should  be  separated  one  from  another  by  a  thin  film 
of  mortar,  and  hence  the  volume  of  the  concrete  will  be 
greater  than  the  volume  of  the  aggregate  measured  in  com- 
pact condition  without  mortar.  A  deficiency  of  mortar  Ja 
usually  more  detrimental  than  an  excess.  It  is,  therefore, 
safer  to  measure  the  voids  in  the  stone  when  but  slightly 
jarred  and  make  the  amount  of  mortar  correspond  to  the 
Toids  so  obtained. 

12;  We  may  say,  then,  that  the  rational  method  of  pro- 
portioning concrete  is  to  let  the  duty  required  of  the  con- 
crete fix  the  quality  of  the  mortar,  and  let  the  quantity  be 
snfflcieut  to  fill  the  voids  in  the  aggregate.  Knowing  the  per- 
centage of  voids  in  the  aggregate,  and  consequently  the  per- 
centage of  mortar  which  should  be  found  in  a  cubic  yard  of 
the  finished  concrete,  we  may  obtain  the  approximate  cost  per 
cubic  yard  of  the  latter  for  a  given  quality  of  mortar  and 
given  unit  prices. 

Thus,  suppose  we  have  stone  in  which  the  voids  are  such 
that  the  mortar  will  amount  to  40  per  cent,  of  the  finished 
concrete,  and  we  wish  to  have  the  mortar  composed  of  two 
parts  sand  to  one  part  natural  cement,  by  weight,  unit  prices 
being  as  follows: 

Cement,  SI. 30  per  bbl.  of  300  pounds,  net. 
Ssnd,  .30  per  cable  yard. 


Ssnd,  .30  per  cable  yard. 

Stone,      1.25  per  cnbic  yard. 


As  in  paragraph  6  we  find  the  ingredients  in  one  cubic  yard 
of  mortar  to  cost  $4.36.  Since  40  per  cent,  of  the  concrete  is 
to  be  mortar,  the  mortar  in  one  cubic  yard  of  concrete  will 
cost  40  per  cent,  of  $4.36,  or  $1.75,  and  one  yard  of  stoae  at 
$1.25  will  make  the  total  cost  of  the  materials  in  the  concrete 
$3  per  cubic  yard. 

13.  Diagram  No.  3  may  be  used  to  get  the  approximate 
cost  of  the  concrete  after  having  obtained  the  cost  of  the  mor- 
tar from  either  diagram  1  or  2.  Thus,  if  we  enter  diagram  3 
with  cost  of  mortar  $4..3B.  and  follow  the  abcissa  to  the  diag- 
onal line  marked  40  per  cent.,  we  find  this  to  be  on  the  ordi- 
nate $2.75,  the  cost  of  the  ingredients  in  a  cubic  yard  of  the 
concrete  when  the  stone  costs  $1  per  cubic  yard.  Hence, 
$2.754$0.25=$3,  the  approximate  cost  of  the  materials  in  a 
cubic  yard  of  the  finished  concrete  as  desired.  The  qualifica- 
tion "approximate"  is  used  advisedly,  because  it  is  well 
known  that  since  the  amount  of  concrete  made  from  given 
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quantities  of  ingredienta  is  subject  to  slight  variation  from 
so  many  caases,  accurate  estimates  of  cost  are  not  possible. 

14,  The  usual  method,  however,  of  stating  proportions  in 
concrete  is  to  give  the  volume  of  sand  and  stone  to  one  vol- 
ume of  cement.  Thus,  one  of  cement,  three  of  sand  and  sis 
of  stone,  would  usually  mean  one  volume  of  packed  cement, 
three  volumes  of  loose  sand  and  six  volumes  of  loose  broken 
8tone.  When  proportions  are  thus  arbitrarily  stated,  we  may 
determine,  from  the  tables  and  diagrams  already  given,  the 
amount  of  water  which  a  given  quantity  of  dry  ingredients 
will  make,  and  the  consequent  cost  of  the  mortar  per  cubic 
.yard.  Then  a  knowledge  of  tbe  voids  in  the  broken  stone  will 
permit  of  a  close  estimate  of  the  amount  of  concrete  made, 
whence  the  cost  of  the  latter. 

For  example,  suppose  it  is  desired  to  determine  the  cost  of 
materials  in  a  cubic  yard  of  natural  cement  concrete  under 
the  following  conditions: 

One  bbl.  e«iii«iit  containing  280  pottnda  net  at  SI  per  bbl. 

Three  bbls.  sand  weighing  100  pounds  per  en.  ft.  at  90. 7S  per  cu.  yd. 

Six  bbls.  loose  brolien  stone  having  45  per  cent .  voids  at  $1.  S5  per  on.  yd. 

1  bbl.  cement— 3.75  en.  ft.— 0.230  Cu.  yd.  cost •1.000 

3  bhU.  sand— 11,25  on.  ft.— .417  en.  yd.  cost 313 

6  bbls.  stone— 22.50  en.  ft,— .833  cu.  yd,  coat 1.041 

Total  cost $2,354 

From  table  2  we  find  that  it  requires  2.03  barrels  of  cement 
to  moke  one  cubic  yard  of  one  to  three  mortar;  then  one  bar- 
rel of  cement  would  make  0.493  cubic  yard.  As  45  per  cent,  of 
the  stone  is  voids  the  amount  of  solid  stone  in  six  barrels  of 
broken  stone  would  be  .833x,5J)^.458  cubic  yard.  Then  the 
mortar  plus  solid  stone  would  be  .493+.458^.951  cubic  yard. 
It  has  been  found  by  experiment  that  the  amount  of  concrete 
made  will  usually  exceed  tbe  sum  of  the  mortar  and  solid 
stone  by  from  two  to  five  per  cent.,  bence  we  may  assume  in 
this  case  that  .98  cubic  yard  concrete  resulted  from  the  above 
materials  and  2.354-^.98=12.40,  the  cost  of  the  material  in 
one  cubic  yard  of  finished  concrete.  To  obtain  the  actual  cost 
of  concrete  in  place,  tbe  cost  of  mixing  and  deposition  must 
be  added. 

The  following  table  prepared  by  Mr.  C.  E,  Fowler  shows  the 
amounts  of  each  material  required  to  make  one  cubic  yard  of 
Portland  cement  concrete  with  various  proportions  of  cement, 
sand  and  stone.  It  is  made  by  comparison  with  actual  cases 
and  gives  very  satisfactory  results  in  practice. 
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0.89 

1.0S 

0.92 

LU 

0.97 

1.16 

1.00 

1.20 

0.91 

"     l.W 

0.94 

1.13 

0.97 

1.17 

1.00 

1.21 

m 

Proportitins.  CcmcDt. 

1-2-3  1.77 

1-2-3%  1.68 

1-2-4  1.59 

l-2-4ii  1-48 

1-2-6  1.39 

1-2-6H  1.30 

1-3-4  1.30 

1-3-4%  1.22 

1-3-5  1.16 

1-3-6H  1.09 

1-3-S  1.04 

1-4-6  1.00 

1-4-6H  0.96 

1-4-7  0.92 

H-7%  0.88 

1-4-8  0.83 

The  heavy  linee  are  put  in  the  table  to  aid  in  selecting  those 
mixture  a  in  which  the  voids  of  the  stone  are  completely  filled 
and  those  which  are  but  partly  filled. 

The  following  conclusions  are  drawn  by  various  persons  in 
the  discussion  of  a  paper  on  the  Theory  of  Concrete,  by 
George  W.  Rafter,  before  the  American  Society  of  Civil  Engi- 
neers. Concrete  blocks  made  part  with  mortar  equal  to  33 
per  cent,  of  the  stone  and  part  with  40  per  cent,  were  made, 
part  with  the  dryest  mixture  possible,  part  with  enough 
water  to  make  the  mixture  plastio,  and  part  with  an  excess 
of  water.  Pour  brands  of  natural  cement  and  two  brands 
of  American  Portland  cement  were  used.  In  all,  173  blocks 
of  the  concrete,  each  one  cube  foot,  were  made  and  crushed. 

The  blocks  made  with  40  per  cent,  of  mortar  and  an  excess 
of  water  averaged  2,227  pounds  crushing  strength  per  square 
inch,  with  plastic  mortar  2,329  pounds,  with  dry  mortar  2,532. 
A  similar  ratio  exists  in  the  ease  of  33  per  cent,  mortar.  The 
40  per  cent,  concrete  averaged  4  per  cent,  stronger  than  the 
33  per  cent.  This  excess  of  strength  was  as  high  aa  7  per 
cent,  with  mortar  made  of  one  part  cement  to  two  parts  sand, 
and  there  was  no  excess  with  mortar  of  1  to  4, 

In  a  paper  before  the  Indiana  Engineering  Society,  Mr.  8. 
B.  Newberry  discusaes  the  relations  of  the  proportions  of  ma^ 
teriftis  to  the  strength  of  concrete,  and  makes  several  points 
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which  are  in  effect  as  follows :  The  purpose  in  combining  the 
sand,  gravel  and  broken  stone  is  to  produce  the  greatest  pos- 
sible density,  which  can  be  accomplished  by  adjusting  the  pro- 
portions of  the  finer  material  to  fill  the  voids  in  the  coarser 
material  as  completely  as  possible.  The  variety  of  sizes  from 
smallest  to  coarsest  must  be  the  greatest  possible.  Screen- 
ing is  undesirable  between  these  limits  unless  by  separating 
and  remixing  better  proportions  can  be  obtained.  Voids  in 
various  materials  were  reported  as  follows; 

Sandusky  Bfty  Band,  not  screened 32.3^ 

Kentucky  sand 31% 

Gravel  H-ia.  to  ^in 35.9S6 

Gravel  passing  l)^-in,  screen  and  freed  from  sand  by 

a  fine  screen 35% 

Broken  stone  1-In,  to2-in.,  from  Marblebead,  0 47S6 

Broken  stone  2H-iii.  and  leas 48% 

Voids  in  broken  stone  can  be  found  by  the  weight  of  water 
a  given  volume  will  contain.  Voids  in  sand  are  best  obtained 
by  comparing  the  weight  of  a  given  volume  with  the  weight 
of  a  similar  volume  of  the  solid  rock,  as  derived  from  the  spe- 
cific gravity  of  the  sand  material. 

From  a  paper  by  Dyckerhoff  before  the  German  Portland 
Cement  Manufactures'  Association,  Mr,  Newberry  quotes 
the  following  table  showing  greater  strength  for  less  propor- 
tion of  cement  up  to  the  limit  of  proportion  of  voids : 

Stnuath  under  eompnMiiia 
Portland  Ccswot'  Sand-  GruTcl.  {nltw.  mriQ' In. 

2  ....  2,125 

2  •  3  2,747 

2  5  2,3S7 
5  978 

3  ....  1,383 
3                             5  1,682 

3  6H  1.S15 

4  ....  1.053 
4  5  1,273 
4                             8Ji                          1,204 

Mr,  W. B. Puller's  rule  is  quoted  with  approval,  to  "mix  the 
sand  and  stone  or  gravel  in  a  definite  fixed  proportion  as  de 
termined  by  experiment  for  the  material  in  use  and  add 
cement  as  economy  dictates,  possibly  up  to  10  per  cent,  in 
excess  of  the  voids  in  the  combined  material."  Using  the  ma- 
terials above  named,  the  theoretical  proportions  of  cement, 
sand  and  gravel  for  the  best  concrete  would  be  1,  3.1  and  8.6, 
and  for  cement,  sand  and  broken  stone,  1,  3.1  and  6.5.     In 
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practice  the  proportion  of  sand  should  be  increased  slightly. 
These  concretes  will  gire  a  crushing  strength  of  over  2,000 
pounds  a  square  inch  after  28  days,  and  can  be  increased  in 
strength  to  4,000  or  5,000  pounds  by  increasing  the  proportion 
of  cement.  Increasing  the  proportion  of  sand  at  the  same 
time  will  make  the  increase  in  strength  less  noticeable.  The 
mixture  1  cement,  3  sand,  Si^  gravel  is  stronger  than  the  mor- 
tar without  the  gravel.    Wet  concrete  is  preferred. 

The  yield  of  concrete  for  given  quantities  of  materials, 
using  gravel  with  35  per  cent,  voids  is  reported  by  I>ycker- 
boffas  follows: 


Were  the  proper  proportion  of  sand  to  fill  the  voids  used, 
the  resulting  volume  of  concrete  would  be  nearer  equal  to  the 
volume  of  gravel. 

Professor  W.  K.  Hatt  reported  some  results  of  tests  with 
natural  hydraulic  cement  showing  similar  increase  in 
strength  for  the  complete  filling  of  voids  in  sand.  For  28 
days'  age  of  cubes,  mixtures  of  one  part  Utica  cement,  two 
parts  of  sand  and  varying  proportions  of  broken  stone  gave 
the  following  results  for  compressive  strength  per  square 
inch:  Four  parts  stone,  680  pounds;  five  parts,  910  pounds; 
six  parts,  610  pounds;  seven  parts,  600  pounds.  Similar  re- 
sults for  other  times  of  setting,  from  1  day  to  6  months,  were 
observed. 

The  following  tables  give  the  results  of  some  experiments 
by  Hawley  and  Krahl,  students  at  the  TJniversity  of  Illinois, 
on  relative  strength  and  cost  of  concretes  with  varying  pro- 
portions of  mortar,  the  proportion  of  cement  to  sand  remain- 
ing the  same.  Increase  in  proportion  of  mortar  here  shows 
increase  in  strength  at  a  greater  rate  than  the  cost  of  the 
concrete  increases.  The  table  is  reproduced  from  Engineer- 
ing News: 
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Variation  in  volume  of  cement  packed  and  loose  makes 
much  difference  in  proportions  of  cement  in  mortar,  a  point 
which  is  frequently  neglected  in  carrying  out  speciflcationB, 
even  when  it  is  properly  taken  care  of  in  the  specifications 
themselves.  In  regard  to  this  reference  may  be  made  to  the 
Bpecili cations  for  concrete  of  the  Chicago  &  Alton  railroad 
in  the  chapter  on  "Specifications  for  the  Use  of  Cement,"  and 
also  to  the  chapter  on  "Data  for  Estimates." 

The  excess  in  cost  of  laying  a  cubic  yard  of  concrete  with 
dry  mortar  over  that  with  wet  mortar  is  shown  by  Herman 
Conrow  by  figures  from  actual  experience,  as  follows: 

CrMtol  Coat  of 

IjiT'oa  Wet  LajiDE  Dry 

Concntc.  Cmcrete. 

Cement  (1  barrel  Portland) tl.SO  S1.50 

Sand 50  .50 

Stone 1.00  1,00 

Labor 1.13  2.12 

Totals ,...»4.13  $5.12 

The  gang  for  wet  concrete  was  1  foreman,  9  mixers,  1  ram- 
mer, laying  13  cu.  yds.  a  day.  For  dry  concrete,  1  foreman,  6 
mixers,  4  rammers,  laring  8  en.  yds.  a  day.  The  foreman  re- 
ceived $2  and  the  men  Jl.SO  a  day. 

Comparison  of  the  relative  cost  of  hand  mixing  and  of  ma- 
chine mixing  is  not  easy  as  far  as  the- discussion  under  con- 
sideration is  concerned,  the  reported  results  being  so  various 
and  so  few.  The  general  opinion  is  that  machine  mixing  may,  . 
with  proper  machine  and  supervision,  produce  better  mixed 
and  therefore  stronger  concrete  than  hand  work,  especially- 
in  hot  weather.  The  contradictions  of  figures  of  cost  prevent 
a  definite  conclusion  as  to  the  relative  economy  of  the  two 
methods. 

Concrete  is  more  quickly  mixed  by  machine  and  more  thor- 
oughly, as  stated.  A  smaller  amount  of  cement,  say  ten  per 
cent.,  can,  therefore,  be  used  to  secure  the  same  strength  of 
concrete.  The  uniformity  of  the  concrete  makes  expansion 
and  contraction  of  all  parts  of  the  mass  the  same  under  the 
same  conditions,  thus  preventing  disintegration  on  this  ac- 
count. With  improved  machinery  and  methods  the  question 
of  cost  is  frequently  solved  in  favor  of  machine  mixing,  in  a 
few  cases  very  decidedly  so. 
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The  simpleBt  concrete  mixer  is  the  portable  gravity  mixer, 
which  is  a  simple  chute  of  rectangular  cross  section,  pro- 
vided with  deflecting  plates  arranged  alternately,  on  two 
opposite  sides  of  the  tube  and  also  perhaps  with  pins  project- 
ing into  the  path  of  the  materials.  The  materials  are  depos- 
ited in  layers  on  measuring  platforms  or  boxes  and  shoveled 
into  the  chnte,  or  may  be  discharged  into  it  by  tipping  the 
measuring  boxes.  Water  may  be  added  with  the  other  ma- 
terials or,  as  in  one  machine,  may  be  sprayed  upon  the  other 
materials  as  they  pass  through  the  chute,  the  rate  of  delivery 
of  the  water  being  under  the  control  of  the  man  at  the  deliv- 
ery end.  The  mixed  concrete  is  received  in  carts  or  barrows 
and  is  ready  for  deposit  in  its  place  upon  the  work.  With 
proper  care  in  shoveling  or  discharging  the  materials  into  the 
chute,  and  a  careful  man  in  control  of  the  water,  very  excel- 
lent results  are  obtained. 

Another  simple  form  of  mixer  which  is  also  continuous  in 
its  action  is  a  screw-conveyor  in  a  box  of  proper  form,  the 
materials  being  dumped  in  at  one  end  by  shovel  or  tip,  as  in 
the  case  of  the  gravity  mixer,  and  discharged  at  will  from 
the  other  end.  ■  In  some  cases  two  or  more  of  these  mixing 
troughs  are  so  set  that  the  first  will  discharge  into  the  sec- 
ond, and  BO  on,  and  the  mixtures  of  cement  and  sand,  of  water 
and  of  s'tone  or  other  aggregate  can  be  made  separately  or  in 
any  form  desired.  The  water  is  usually  applied  by  hose  in  the 
mixer  of  cement  and  sand,  if  more  than  one  is  used,  and  if  the 
delivery  of  materials  is  continuous  and  uniform  can  be  auto- 
matic. Practically,  the  hose  nozzle  must  usually  be  in  the 
hands  of  a  man  or  boy  with  some  experience.  There  is  a 
Blight  opportunity  to  correct  errors  in  discharge  of  materials 
into  the  machine  by  delaying  delivery  at  the  outlet, — an  im- 
provement over  the  gravity  mixer.  Power,  from  electric 
motor,  gas  or  steam  engine  or  other  motor  is  necessary  to 
run  the  machine.  Arms  on  an  axis,  so  formed  as  to  move  the 
material  toward  one  end  of  the  machine,  take  the  place  of  the 
screw  conveyor  in  one  design. 

There  are  many  styles  of  hatch  mixers,  into  which  a  given 
quantity  of  the  materials  is  discharged,  the  mixing  per- 
formed, and  the  concrete  discharged.  These  are  under  per- 
fect control,  and  any  desired  amount  of  mixing  can  be  given 
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each  batch.  Several  of  the  designs  are  cyliDders  or  double  in- 
vci'ted  truncated  cones,  with  deflecting  blades,  so  arranged 
that  materials  deposited  in  one  end  by  hopper  and  tube  at  the 
axia  of  the  machine,  are  gradually  moved  toward  the  other 
end  of  the  machine  while  being  turned  over  by  the  revolution 
of  the  cylinder  on  its  axis.  In  one  machine  the  batch  is 
dumped  'from  the  discharge  end  without  stopping  the  ma- 
chine, so  that  it  is  practically  continuous  in  its  action,  the 
barrow  full  of  materials  dumped  in  at  one  end,  being  dropped 
out  mixed  at  the  other,  and 'one  batch  following  another  as 
rapidly  as  the  barrows  can  be  wheeled  up  and  tipped  at  one 
end  and  filled  and  wheeled  away  at  the  other.  An  addition 
of  bins  with  automatic  measuring  devices  for  depositing  ma- 
terials in  the  cylinder  makes  an  automatic  and  continuously 
acting  batch  mixer,  which,  at  some  expenditure  of  power,  will 
mix  the  concrete  with  less  manual  labor  if  properly  super- 
vised by  expert  machinists.  In  another  design  the  cylinder 
or  double  cone  is  tipped,  at  will,  to  dump  the  mixture  into 
the  cart. 

Still  another  batch  mixer  is  a  trough  with  a  series  of  arms 
set  on  a  revolving  axis,  which  turn  over  the  materials  de- 
posited in  the  box  until  tbey  are  thoroughly  mixed,  when  the 
bottom  of  the  box  is  opened  and  the  mixture  dumped  through 
a  hopper  into  cart  or  barrow  beneath.  Most  of  the  batch 
mixers  require  power  from  gas,  gasoline  or  steam  engine  or 
electric  motor,  though  some  of  the  smaller,  and  simpler  ma- 
chines can  be  run  by  hand.  A  gearing  for  use  with  Iforse 
.  power,  one,  two  or  four  horses,  as  desired,  is  furnished  by 
some  manufacturers  of  machines.  A  batch  mixer  for  use 
on  street  work,  or  in  places  where  a  horse  can  be  driven,  is 
composed  of  an  cylinder  set  on  an  axle  supported  on  two 
wheels.  A  cover  opens  to  let  the  materials  in,  the  cylinder 
turns  while  the  horse  is  drawing  the  cart  from  the  material 
supply  to  the  place  of  deposit,  where  it  opens  and  drops  the 
mixture. 

Some  experiments  reported,  where  clean  limestone  screen- 
ings were  used  instead  of  sand  in  making  mortar,  indicate  an 
increase  in  the  strength  of  concrete. 

The  question  of  the  use  of  gravel  in  place  of  broken  stone 
in  concrete  frequently  arises.    Experiments  reported  in  the 
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report  of  the  Engineer  CommiBsioner  of  the  Diatrict  of 
Colnmbia  for  1897  indicate  that  with  natural  cement  the 
gravel  concrete  has  one-half  to  three-fourths  the  strength  of 
broken  stone  concrete,  and  with  Portland  cement  there  is  but 
little  difference,  the  experiments  being  somewhat  in  faror  of 
broken  stone.  It  is  noticeable  that  there  is  a  material  in- 
crease in  the  relative  strength  of  gravel  concrete  with  age  so 
that  if  the  concrete  is  not  to  receive  its  load  for  some  months 
it  wilt  be  very  nearly  as  good  as  that  made  with  broken 
stone.  Mr.  C.  R.  Neher,  in  a  paper  before  the  Engineers'  So- 
ciety of  Western  New  York,  reports  tests  of  the  compressive 
strength  of  concrete  of  varioas  materials  as  follows:  in  pro- 
portions of  1  cubic  foot  of  Portland  cement  to  2%  cubic  feet 
of  limestone  between  i>^-inch  and  2-iuch  screens  and  2^2 
cubic  feet  of  lake  gravel,  the  ultimate  compression  after  7 
days  was  135  tons  per  square  foot.  A  mixture  of  one  part 
Portland  cement  with  five  parts  of  gravel  gave  60  tons  per 
square  foot  after  7  days.  Copper  slag  in  place  of  the  lime- 
stone gave  80  tons,  but  with  the  amount  of  gravel  reduced 
slightly,  as  the  breaks  showed  excess  of  gravel  in  spots,  the 
slag  concrete  reached  an  ultimate  compressive  strength  of 
over  140  tons  per  square  foot  in  7  days.  Where  weight  is  de- 
sired the  slag  is  valuable,  as  it  weighs  3,300  pounds  per  cubic 
yard  for  run  of  crusher  against  2,800  pounds  assumed  for 
limestone. 

A  discussion  of  the  effect  of  size  of  sand  upon  the  strength 
of  mortar  by  Mr.  A.  S.  Cooper  leads  him  to  the  conclusion, 
based  on  experiments  by  himself  and  several  others,  that 
coarse  sands  produce  stronger  mortar  than  fine  sands  up  to 
the  size  passing  a  No.  12  sieve  and  refused  by  a  No.  16.  Sand 
passing  a  No.  50  sieve  is  all  practically  without  variation  in 
its  effect  upon  the  strength  of  mortar.  The  shape  and  condi- 
tion of  the  surfaces  of  the  grains  of  different  sands  have  as 
much  to  do  with  their  value  for  cement  mortar  as  the  size, 
rough  grains  like  crushed  trap  rock  and  granite  being  better 
than  those  with  smooth  surfaces,  and  river  sand  being  better 
than  beach  sand.  The  proportions  of  mortar  used  in  the  tests 
were  usually  one  to  one. 

The  effect  of  increase  in  amount  of  sand  in  mortar  was 
shown  by  a  series  of  experiments  at  the  Holyoke  dam,  Massa- 
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■  cbusetts,  upon  an  American  Portland  cement  of  the  highest 
grade.  Tlie  reeiiltB  for  tfnaiLe  strength  of  mortar  of  Tarious 
proportione  at  the  end  of  28  da.vs  set  in  water  were  as  fol- 
lows: 


Sand  to  Ccmtnt. 

1  tol  . 

2  to  I.. 
3toI 343 


..204 


The  effect  of  concrete  on  iron  was  shown  by  embedding  a 
piece  of  galvanized  iron  in  cement  for  six  months.  It  was 
then  found  that  the  galvanizing  had  all  disappeared  hot  the 
iron  was  clean  and  bright. ' 

The  use  of  concrete  and  steel  in  combination  is  becoming 
very  popular,  and  there  are  numerous  adaptations  of  the  prin- 
ciple, some  patented  and  some  free.  The  combination  of  the 
two  materials  was  originally  justified  by  the  statement  that 
the  expansion  of  Portland  cement  ia  fl-dOOOHS  per  degree  Cen- 
tigrade increase  in  temperature,  and  that  of  iron  is  0.0000145, 
practically  the  same.  Cement  mortar  has  stronj;  adhesion  to 
iron'and  protects  if  from  oxidization. 

The  Monier  constrnction  was  invented  by  a  French  gar- 
dener in  1876  to  strengthen  his  flower  pota,  benches  and  foun- 
tains. It  consists  in  the  use  of  a  netting  of  wire  or  of  sets  of 
steel  rods  at  right  angles  to  each  other  to  carry  tension  or 
compression  and  aid  the  cement  concrete  or  mortar  in  doing 
its  duty  and  retaining  its  shape.  It  has  been  applied  to  the 
construction  of  tanks  or  reservoirs  for  the  storage  of  water, 
wine,  oil,  pulp,  grain,  cement,  etc.,  in  bridges  in  place  of 
buckle  plates  and  to  protect  steel  from  corrosion,  in  arches, 
in  the  floors  and  partitions  of  buildings,  in  culverts  and 
flnmes,  in  fortifications,  etc.  Bordenave  modifies  it  by  using 
small  sized  channels,  angles,  1-  or  T-lieams  instead  of  rods, 
giving  greater  rigidity  during  constrnction.  The  Hyatt  sys- 
tem uses  vertical  fiat  parallel  bars  with  horizontal  rods  pass- 
ing through  holes  in  the  bars.  Ransome  uses  square  rods 
which  are  twisted  about  the  longitudinal  axes,  to  give  more 
thorough  bond  of  the  steel  and  concrete  and  to  increase  the 
stiffness  of  the  rods.  The  Melan  system  uses  curved  beams, 
rolled  or  built  I-beams  usually,  following  the  lines  of  the 


THE  USES  OF  CEMBKT.  121 

arcbes  in  which  it  is  principally  used.  Gottancin,  Henne- 
bique  and  Bonna  use  special  forms  of  wire,  rod  or  shaped  iron 
in  floors,  partitions,  sewers,  etc.  Thacher  uses  steel  bars  in 
pairs,  embedded  in  the  concrete,  with  nuraerons  rivets,  lugs 
or  similar  projections  to  reinforce  the  adhesion  of  the  steel 
and  concrete.  There  is  no  connection  between  the  bars  of  a 
pair  other  than  the  concrete.  The  bars  act  as  the  flanges  of 
a  beam,  which  takes  the  form  designated  for  the  arch  of 
which  it  forms  a  part.  Expanded  metal  is  another  form  of 
steel  reinforcement  of  concrete  which  is  used  for  facing  of 
walls,  partitions  and  floors.  A  recent  Buccesaful  test  of  a  sec- 
tion of  water  conduit  built  of  concrete  and  expanded  metal 
indicates  its  value  for  this  clasa  of  work.  Fire  proof  vaults 
are  also  constructed  of  combined  steel  and  concrete.  The 
Roebling  system  for  floors  uses  arches  of  round  rods  and  wire 
network  sprung  from  beam  to  beam  and  resting  on  top  of 
their  bottom  flanges.  Horizontal  wire  netting  may  be  added 
to  carry  the  ceiling  if  desired. 

A  floor  made  of  steel  beams.  5-inch  ribbed  bars  of  the 
Columbian  system,  spaced  2  feet  apart  and  embedded  in  814 
inches  of  concrete,  was  recently  subjected  to  severe  tests  to 
show  the  value  of  concrete  as  a  fireproofing.  The  main  body 
of  the  concrete  was  made  in  proportions  of  1  part  Portland 
cement,  2^4  parts  sand  and  5  parts  broken  stone,  and  its 
under  side  was  veneered  with  2  inches  of  cinder  concrete. 
After  a  teat  loading  of  1,0U0  pounds  a  square  foot,  the  floor 
was  subjected  to  a  temperature  of  about  1,700  degrees  by 
fire  for  2^4  hours.  Water  was  applied  from  a  fire  stream,  the 
fire  repeated  for  38  minutes  and  water  again  applied.  The 
floor  was  again  loaded  with  1,650  pounds  a  square  foot..  The 
result  was  a  deflection  of  1%  Inches,  15-16  inch  of  which  was 
due  to  the  flre,  a  few  cracks  in  the  ceiling,  and  the  washing 
away  of  some  of  the  cinder  concrete  by  the  flre  stream,  in  one 
case  to  a  depth  of  %  inch.  The  test  of  the  fireproofing  and 
floor  was  higlily  satisfactory. 

Each  of  the  systems  named  is  more  or  less  completely  pro- 
tected by  patents  in  the  Tinited  States,  but  some  of  the  forms 
in  use  are  constructed  without  payment  of  royalties  and  are 
presumably  not  infringements  upon  any  existing  patents.  A 
little  more  detail  regarding  methods  of  construction  will  be 
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of  intereet.  One  form  of  concrete  floor  which  haB  been  con- 
Btrnoted  with  succeBS  has  a  reinforcement  in  the  form  of 
steel  rods  which  hook  over  the  upper  flanges  of  the  steel 
floor  beams  or  joists,  and  then  pass  by  a  gentle  slope  to  a 
line  near  the  bottom  of  the  proposed  depth  of  floor  and  con- 
tinue across  the  center  of  the  span  in  a  straight  line.  The 
rods  are  thus  suspeneion  rods.  The  concrete  is  of  Portland 
cement,  sand  and  clean  screened  furnace  cinder  and  is  made 
in  place.  Forms  of  plank  properly  supported  give  the  deBired 
shape  to  the  under  side  of  the  floor,  the  ceiling  of  the  room 
below,  and  the  concrete  is  carefully  put  in  place,  being  soft 
enough  to  take  its  place  without  bard  ramming.  If  the  large 
floor  beams  are  deeper  than  the  floor,  they  are  protected 
from  possible  fire  by  a  coating  of  the  aame  kind  of  concrete 
placed  in  n  box  form  surrounding  the  lower  projecting  part 
of  the  beam.  The  concrete  mast  be  rather  wet  that  it  may 
thoroughly  inclose  the  steel,  the  position  of  the  rods  and  the 
constricted  molds  about  the  beams  preventing  the  heavy 
ramming  which  would  be  necessary  with  concrete  mixed  with 
a  less  amount  of  water.  A  load  of  800  pounds  a  square  foot 
or  more  can  easily  be  provided  for.  The  corrugated  bar  of 
the  expanded  metal  system  is  used  in  a  similar  manner,  and 
expanded  metal  in  sheets  is  used  to  make  floors  with  flat  and 
with  arched  ceilings  below,  concrete  joists,  reinforced  with 
the  same  metal  being  used  to  span  the  apace  between  the 
heavy  steel  floor  beams.  Such  floors  have  successfully  car- 
ried loads  of  t,100  pounds  a  square  foot.  The  other  systems 
of  reinforcemeut  named  have  similar  designs.  Perhaps  the 
most  elaborate  is  the  Ransome,  consisting  of  concrete  floor 
joists  with  the  twisted  bars  for  reinforcement,  partly  laid  in 
straight  lines  and  part  in  TI  and  inverted  TJ  forms  to  tie  all 
parts  of  the  beams  together,  then  arches  of  concrete  of  short 
span  with  the  twisted  rods  running  parallel  to  each  other 
across  the  space  between  concrete  beams  and  extending 
when  overlapped,  from  one  steel  beam  to  the  next.  TJone  of 
the  bars  are  fastened  together,  making  the  placing  of  the 
bars  in  position  an  easy  operation.  Concrete  of  cement,  sand 
and  fine  broken  stone  is  used. 

Slabs  are  sometimes  made  at  the  factory,  nsing  the  Monier 
wire,  the  expanded  metal  sheets,  etc.,  for  reinforcement,  and 
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'then  carried  to  the  building,  sidewalk  or  paTement  and 
placed  in  position. 

An  interesting  structure  built  with  the  Banaome  twisted 
rods  is  a  chimney  at  Glizabetfaport,  N.  J.,  which  was  built  in 
sectioDfl  of  aboat  five  feet,  a  day's  work,  the  rods  being  im- 
bedded in  the  concrete  in  horizontal  rings  and  in  vertical 
lines.    The  chimney  is  150  feet  high. 

Concrete,  without  any  reinforcement,  was  used  as  long  ago 
as  1860  in  Germany  for  a  factory  chimney  about  160  feet 
high. 

The  street  railway  company  in  Minneapolis,  Minn.,  made  a 
noYel  use  of  concrete  in  reconstructing  some  of  its  lines  and 
making  the  rails  continuons  by  welding  the  joints.  A  longi- 
tudinal beam  of  concrete  was  constructed,  to  which  the  rails 
were  spiked  before  the  cement  was  set,  thus  making  a  con- 
tinaous  support  for  the  rails,  and  a  tight  fastening  for  them. 
Concrete  is  frequently  used  as  a  foundation  (or  the  wooden 
ties  of  street  railroads,  but  in  this  case  the  ties  are  displaced 
entirely.  The  usual  concrete  foundation  for  an  asphalt  street 
was  laid  over  the  street,  and  the  pavement  completed  by 
laying  the  asphalt.  Constractioos  of  slightly  different  de- 
signs have  been  adopted  with  greater  or  less  success  in  other 
cities,  for  example,  Bcranton,  Pa.,  and  Indianapolis,  Ind. 

Development  of  the  use  of  cement  in  sidewalks  has  been 
very  rapid,  and  hundreds  of  miles  of  new  walks  are  con- 
stmcted  each  year.  Its  use  for  this  purpose  has  spread  to 
the  smallest  towns,  which  have  in  many  cases  constructed 
several  miles  each  in  a  single  season. 

The  question  of  allowance  for  expansion  has  arisen  many 
times  during  the  past  year.  Frequent  joints  entirely  through 
according  to  the  specifications  given  in  the  following  chap- 
ter, and  complete  nnion  of  the  two  layers  of  the  pavement 
are  found  to  be  the  only  safeguards.  Professor  W.  D,  Pence 
of  Purdue  University  made  some  experiments  to  determine 
th  coefficient  of  expansion  of  concrete  which  he  reported  to 
the  Western  Society  of  Engineers.  The  concrete  was  made 
according  to  Thacher's  specification,  given  in  the  following 
chapter.  The  temperature  was  changed  by  means  of  a  steam 
jacket  surrounding  the  bar  of  concrete  and  the  expansion  and 
temperature  were  observed  by  means  of  suitable  instru- 
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ments.  The  results  of  four  teats  of  bars  made  of  1  part 
I^ehigh  cement,  2  parts  sand  and  4  parts  brokeo  Bedford 
stone  ran  from  0.0000052  to  0.0000057  and  averaged  0.0000054 
per  degree  of  temperature  cliange.  Three  results  with  Mt- 
dusa  cement  and  Kankakee  stone  averaged  0.0000056.  The 
coefficient  of  expansion  of  a  bar  of  solid  Kankakee  stone  was 
found  to  be  0.0000056.  One  experiment  on  concrete,  1  part 
I^high  cement,  2  of  sand  and.4  of  graVel  gave  a  coefficient  of 
0.0000054.  Three  experiments  on  concrete,  1  part  Medusa 
cement  and  S  parts  gravel  gave  an  average  coefficient  of 
0.0000053.  The  average  of  all  results  for  broken  stone  con- 
crete was  0.0000055  and  for  gravel  concrete  was  0.0000054. 
These  results  for  concrete  are  about  0.4  that  for  cement 
given  on  page  120  iind  weaken  the  reason  tUere  given  for 
joining  concrete  and  steel.  The  success  met  with  in  their 
use  is  sufficient  to  justify  the  combination  without  reference 
to  the  theoretical  consideration  of  their  relative  rates  of 
expansion. 

The  shrinkage  of  concrete  in  setting  has  been  the  subject 
of  experiment  by  H.  S.  R.  McCurdy  on  the  Boston  subway 
work.  The  results  of  his  experiments,  after  making  an 
allowance  of  0.0008  inch  for  each  degree  of  change  in  temper- 
ature, showed  a  shrinkage  of  0.00028  per  foot  of  length  after 
12  weeks.  The  allowance  for  temperature  changes  does  not 
agree  with  the  results  of  Professor  Pence's  experiments, 
given  above,  and  a  change  here  would  change  the  result  for 
shrinkage  during  setting.  Experiments  on  sample  kept  in 
water  indicated  about  two-thirds  the  shrinkage  in  the  above 
case  of  concrete  bar  in  air. 

The  city  of  Bellefontaine,  O.,  has  constructed  several 
blocks  «f  cement  concrete  street  pavement,  which,  after  a 
number  of  years'  use,  is  in  good  condition.  The  objection 
made  to  it  is  that  it  is  unusually  slippery,  but  it  would  seem 
possible  to  obviate  this  by  a  different  form  of  surface.  It 
this  objection  is  removed  a  large  new  field  for  the  use  of 
eement  will  open. 

The  use  of  cement  for  concrete  floors  in  stables,  cattle  and 
hog  pens,  breweries  and  factories,  where  a  smooth,  durable 
surfaee  is  required,  has  developed  equally  with  its  use  for 
sidewalks.    It  makes  an  ideal  floor  for  almost  all  such  pur- 
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poses,  is  easily  repaired  when  cut  into  for  auy  purpose,  and 
is  practically  indestructible  when  properly  constructed, 
except  for  wear  of  tpafHo.  Special  care  must  be  taken  to 
allow  for  expansion  and  contraction  when  there  are  great 
variations  in  temperature,  and  special  constPQction  to  insurK 
water-tight  joints  is  necessary  in  such  cases.  Ample  joints 
tilled  with  asphalt  or  similar  elastic  and  water-proof  material 
are  nearly  always  satisfactory.  In  case  a  floor  must  he  at 
the  same  time  water-proof,  a  layer  of  continuoas  asphalt  or 
other  waterproofing  under  the  concrete  blocks  will  answer 
the  purpose.  Blight  inclination  toward  one  side  or  corner  or 
outlet  conveniently  placed  will  often  aid  in  removing  the 
liquid  reachin;^  the  asphalt  layer  and  thus  reduce  the  cost  of 
repairs. 

Street  crossings  of  cement  concrete  are  made  in  some 
smaller  cities  whose  streets  are  not  paved,  and  they  are  a 
sufficient  improvement  over  the  usual  wood  or  flag  atone 
crossing  to  repay  the  increase  in  cost.  They  are  made  accord- 
ing to  the  specifications  for  driveways  in  the  next  chapter, 
and  wings  or  approaches  on  each  side,  on  a  slight  slope,  ex- 
tend down  into  the  earth  on  each  side  a  distance  depending 
upon  the  depth  of  mud  in  wet  seasons,  that  wagon  wheels 
may  not  strike  the  edges  of  the  concrete  and  disintegrate 
them. 

Pavements  for  driveways  to  public  and  private  stables,  to, 
railroad  freight  stations,  factories,  storehouses,  etc.,  are 
equally  valuable  and  their  use  is  rapidly  increasing. 

Fences  and  ornamental  gateways  in  cement  concrete  are 
very  successful. 

Since  the  invention  of  the  Parkhurst  combined  curb  and 
gutter  the  use  of  cement  for  malcing  street  curbing  has  in- 
creased very  rapidly.  Over  120  miles  of  the  Parkhurst  curb 
and  gutter  alone  have  been  constructed  during  the  last  ten 
years,  and  many  miles  of  concrete  curb  and  gutter  and  of 
cnrbing.  alone.  The  combination  of  curb  and  gutter  solves  a 
problem  for  macadam  streets  by  giving  a  smooth  gutter  for 
drainage,  and  for  asphalt  by  removing  the  danger  of  injury 
to  the  asphalt  surface  by  water  standing  in  flat  or  in  ob- 
Btructe<l  gutters.  The  appearance  of  well-constructed  curb 
is  much  in  its  favor,  and  it  is  more  durable  than  most  kinds 
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of  natural  stone,  tbe  use  of  which  is  popular  in  some  dis- 
tricts. The  addition  of  strips  of  steel  to  take  the  wear  on 
edges  and  face  is  made  with  success  where  the  amoant  or 
character  of  traBBc  makes  this  precaution  necessary  for 
either  stone  or  concrete  curb,  and  the  metal  is  most  easily 
put  in  place  and  kept  there  when  tbe  cement  curb  is  used. 
f  he  Parkhurst  curb,  now  laid  by  D.  C.  Buntin,  of  Indianapo- 
lis, was  the  pioneer  and  long  the  only  combined  curb  and 
gutter  manufactured.  Its  special  features  of  protection  and 
strengthening  of  the  junction  betwen  curb  and  gutter  and 
the  uniformly  high  character  of  the  work  done  and  tbe  ma- 
terials used  in  its  construction  giye  it  a  deservedly  good  rep- 
utation. 

Tbe   following  diagrams   show   two  somewhat  different 
methods  of  laying  concrete  walk,  curb  and  gutter. 


For  such  small  uses  as  cistern  tops,  horse  blocks,  steps, 
caps  and  sills,  plastering  cisterns,  basins  and  manholes, 
Portland  cement  is  the  best  material.  Specidcations  for 
sidewalk  mixtures  are  applicable  to  most  of  these  uses,  with 
slight  modifications. 

The  use  of  concrete  and  cement  mortar  for  lining  subways 
and  tunnels  is  rapidly  extending.  The  surface  can  be  made 
non-absorbent,  smooth  and  light  colored  where  distribution 
of  light  is  desirable,  is  f^uite  as  durable  as  stone  or  brick  and 
usually  more  pleasing  to  the  eye.  By  far  tbe  most  extensive 
use  in  this  way  is  in  tbe  subways  of  the  New  York  Bapid 
Transit  Railway.  It  was  used  to  a  large  extent  in  the  con- 
struction of  the  Boston  subways.    Samples  of  the  speciflca- 
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tions  for  concrete  for  this  class  of  work  will  be  found  iu  the 
next  chapter. 

The  Aapen  tunnel  on  the  Union  Pacific  Railway,  in  exceed- 
ingly difficult  ground,  was  lined  with  6-iDch  steel  ribs  2  feet 
apart,  surrounded  and  filled  in  with  concrete.  Another  inter- 
esting application  of  a  concrete  lining  ot-  a  tunnel  with  steel 
beams  in  the  soffit  is  found  in  the  Third-street  tunnel  in  Los 
Angeles,  Cal.  The  special  form  of  specification  used  will  be 
found  in  its  proper  place  in  the  next  chapter. 

The  Musconetcong  tunnel  on  the  Lehigh  Valley  Railroad  in 
New  Jersey  was  lined  with  concrete  without  stopping  the 
running  of  trains.  A  trareling  platform  was  erected  on 
rails  along  the  side^  of  the  tunnel  for  making  the  necessary 
excavations.  Following  this,  forms  were  erected  in  16-foot 
sections  on  the  face  of  the  completed  tunneland  concrete 
was  filled  behind  them  as  they  were  built  up  until  the  spring- 
ing line  of  the  arch  was  reached.  Then  posts  were  put  in  to 
support  the  plates  on  which  the  steel  arch  ribs  were  rested, 
the  centering  and  lagging  was  put  in  place  and  the  concrete 
deposited  for  the  arch  and  its  filling  on  each  side  until  the 
crown  was  reached,  the  centering  being  braced  as  necessary 
to  keep  it  from  rising  at  the  crown  from  the  load  of  green 
concrete  on  the  sides.  The  arch  was  laid  in  10-foot  sections 
carefully,  as  the  bracing  for  the  centering  w,is  rery  light  on 
account  of  the  necessity  of  leaving  room  for  passage  of  cars. 
Each  section  was  allowed  to  set  until  hard  before  the  next 
section  was  begun.  Where  water  was  encountered  3-inch 
iron  pipes  were  placed  in  the  concrete  to  drain  it  into  the 
drainage  channel  of  the  tunnel. 

Concrete  has  been  used  for  sewers  in  Europe  for  many 
years.  In  the  United  States  comparatively  little  use  has 
been  made  of  it.  The  city  of  Brooklyn  formerly  used  much 
cement  pipe  and  some  concrete  in  sewer  construction,  but 
seems  now  to  have  abandoned  it.  New  York,  Boston,  Wil- 
mington, Del.;  Salt  Lake  City,  Utah.;  Vancouver,  B.  C;  Cold- 
water,  Mich.,  and  Chicago  railroads  have  all  been  users  of 
concrete  to  some  extent  and  examples  are  also  to  be  found 
in  Texas  and  doubtless  elsewhere.  The  city  of  Washington, 
D.  0.,  has  the  most  elaborate  specifications  and  is  at  present 
the  largest  user  of  concrete  for  the  larger  sizes  of  sewers. 
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The  accompanying  iUiistration  shows  the  method  of  con- 
atructing  sewers  in  Coldwater,  the  invert  being  a  concrete 
monoiitli  and  the  arch  built  of  concrete  blocks  made  in  a 
vard  at  leisure  and  put  in  place  in  the  same  manner  as  stone 
blocks. 


CONCUETE  SEWEK  AT  COLDVVATEK,  MICH. 

The  main  ontlet  sewer  of  the  Chicago  Transfer  and  Clear- 
ing Yards  was  built  as  a  monolith,  sewera  from  U6  to  48 
inches  diameter,  having  8-inch  walls,  and  those  84  and  90 
inches  in  diameter  walls  of  12  inches  thickness.  The  invert 
was  laid  on  a  etib-grade  carefully  made  and  brought  to 
proper  surface  by  suitable  tamping,  troweling  and  smooth- 
ing with  templets.  After  the  invert  had  set  the  center  for 
the  arch  was  put  in  place.  It  consisted  of  circular  ribs  rest- 
ing on  the  invert  and  supporting  2x4-inch  lagging  with  edges 
planed  to  nidial  lines.  Concrete  was  rammed  on  this  cen- 
tering and  brought  to  proper  thickness  by  means  of  templets. 
This  would  seem  to  be  a  simpler  and  cheaper  construction  for 
the  arch  than  that  using  concrete  blocks. 

Cement  mortar  has  been  used  with  more  or  less  success  as 
a  lining  for  light  steel  or  iron  water  pipes,  the  cement  pre- 
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BcrviDg  the  steel  from  corrosion  and  keeping  the  pipe  con- 
stantly of  the  same  area  of  cross  section.  Owing  to  errors 
of  design,  difflculty  in  keeping  the  layer  of  cement  intact 
when  making  connections,  and  other  similar  reasons,  this 
construction  has  never  been  very  popular  and  it  is  now 
seldom  used. 

Bridge  piers  are  frequently  constructed  with  a  heart  of 
cement  concrete  and  in  some  instances  have  been  constructed 
entirely  of  such  material,  the  exterior  receiving  a  coating 
of  Portland  cement  mortar  specially  prepared  with  the  best 
of  materials.  One  recently  constructed  in  Tennessee  is  en- 
tirely of  concrete  made  with  1  part  Portland  cement,  3  parts 
sharp  sand  and  5  parts  broken  stone  to  pass  through  a  2-inch 
ring,  and  is  63  feet  high,  24  feet  wide  under  the  coping,  8  feet 
thick,  with  a  batter  of  1-2  inch  to  the  foot.  This  is  the  high- 
eat  concrete  pier  in  this  country. 

The  success  attained  years  ago  in  facing  stone  piers  with  a 
coating  of  cement  mortar  to  preserve  them  from  threatened, 
disintegration  should  have  more  effect  than  it  has  heretofore. 
A  facing  that  will  show  the  marks  of  the  forma  after  twenty 
years  of  exposure  to  weather,  to  the.  wear  of  water,  and  the 
shock  of  driftwood  is  certainly  beyond  criticism.  There  are 
several  examples  of  this  kind  of  construction  to  serve  as 
object  lessons  for  further  application  of  the  principle. 

The  conservative  railway  managers  are  rapidly  extending 
the  use  of  cement  and  concrete  for  all  railway  structures,  and 
it  is  not  impossible  tliat  within  a  comparatively  short  term  of 
years  nearly  all  structures  from  pipe  culverts  to  station  build- 
ings on  some  railroads  will  be  at  least  externally  of  concrete. 

There  are  several  notable  examples  of  the  use  of  monolithic 
concrete  for  such  structures  as  the  walls  of  canal  locks,  and 
some  instances  of  the  use  of  blocks  made  of  concrete  and  set 
in  place  after  completion. 

In  the  construction  of  piers  and  breakwaters  cement  has 
been  used  very  largely  in  recent  years.  Very  large  blocks  of 
concrete  stone  are  built,  sometimes  in  place  and  occasionally 
elsewhere  and  then  laid  in  place  as  natural  stone  blocks 
would  be.  Heart  walls  and  filling  may  then  be  constructed  of 
concrete  laid  in  place.  Borne  specifications  for  this  class  of 
work  follow  in  the  next  chapter. 
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Steel-bound  concrete  curb  ia  a  device  for  protecting  the 
edge  of  a  curb  where  there  is  much  wear  from  heavy  traffic 
or  backing  and  rubbing  of  wagons  against  the  curb,  and  even 
granite  is  not  satiafactory,  A  beam  of  steel  along  the  edge 
gives  a  rounded  corner,  and  it  is  imbedded  in  the  concrete 
and  anchored  in  place  by  proper  bonds  projecting  into  the 
concrete  backing. 

The  use  of  cement  concrete  for  buildings  in  place  of  brick 
and  stone  Ir  gradually  extending,  its  use  as  a  facing  for 
buildings  perhaps  more  rapidly.  For  the  latter  use  it  is 
Bpecially  adapted,  and  elaborate  ornamentation  can  be  in- 
dnlged  in  at  very  small  expense  in  comparison  with  carved 
stone.  The  walls  may  be  built  entirely  of  concrete,  especially 
if  some  of  the  various, combinations  of  ateel  and  concrete  are 
used,  being  built  in  place.  Blocks  of  artificial  stone  may  also 
be  nsed  and  laid  in  the  same  manner  as  the  natural  stone. 

Many  handsome  buildings  have  recently  b^n  constructed 
in  Florida  of  a  concrete  made  of  Portland  cement  and 
coquina  Bbells  from  the  vast  deposits  of  that  material  on  the 
seacoast  of  that  State. 

ITie  Northern  Pacific  railway  station  is  a  notable  example 
of  concrete  construction.  The  walls  are  hollow,  two  walls 
each  5  inches  thick,  and  an  8-incb  space  between,  with  4-inch 
cross  walls  every  2  feet.  Tower  walls  are  solid  and  18  inches 
thick.  The  foundations  were  made  of  broken  stone  or  gravel 
concrete  in  proportions  of  1:.3:5.  The  walls  were  made  of 
gravel  concrete  in  proportions  of  1:2:5,  with  a  facing  2 
inches  thick  made  of  1  part  cement,  1  part  sand  and  3  parts 
marble  chips.  The  walls  were  laid  up  inside  the  forms  in 
layers  tO  inches  thick,  and  before  the  cement  was  too  hard 
the  entire  outside  surface  was  brushed  over  with  a  steel 
brush,  making  the  surface  rough  and  exposing  the  marble 
chips.  The  shops  and  round  house  of  the  Central  Railroad 
of  New  Jersey  at  Elizabethport  have  recently  been  built  of 
concrete  with  steel  reinforcement,  where  desired,  from  foun- 
dation to  roof,  both  inclusive. 

Many  arches  have  been  constructed  duriug  the  last  three 
or  four  years  of  concrete  without  any  steel  reinforcement. 
One  at  Westvate,  Mass.,  has  a  span  of  66  feet  and  a  clear 
roadway  of  35  feet.    The  arch  is  a  semi-ellipse,  with  a  rise 
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of  11  feet.  The  fouiidatioDfl  of  the  ahntments  rest  on  firm 
grarel  and  snnd,  the  concrete  composing  them  being  made  of 
Band  and  grarel  from  the  vicinity  in  proportions  of  1:3:6. 
The  gravel  ranged  in  size  up  to  4  inches.  The  center  was 
built  of  old  material  from  the  replaced  bridge  and  the  lagging 
was  2-incfa  planed  sprnce  plank  matched  and  put  together 
closely.  The  arch  concrete  was  made  with  gravel  of  2  inches 
diameter  and  less  in  proportions  of  1:2:4,  hand  mixed.  Fail- 
ares  to  make  a  smooth  surface  next  the  lagging  were  reme- 
died in  the  hardened  concrete  by  cutting  out  pockets,  setting 
in  half-inch  bolts  with  nuts  on  for  anchors  and  filling  the 
pockets  with  concrete  to  a  smooth  and  regular  surface. 
After  everything  ha<l  set  the  entire  face  of  spandrel  walla 
and  arch  ring  was  dressed  to  line  by  stone  chisels,  which 
gives  a  fairly  good  appearance. 

A  concrete  arch  of  14  feet  at  Piqua,  O.,  was  constructed  on 
a  center  formed  of  earth  filled  into  the  opening  between  the 
completed  abutments  so  that  its  upper  surface  was  the  form 
of  the  soffit  of  the  arch.  The  concrete  was  filled  in  on  a  layer 
of  1-inch  boards  and  tar  paper,  wooden  forms  on  the  sides 
giving  the  side  walls.  A  3-inch  layer  of  1  Portland  cement,  2 
fine  crushed  stone  and  5  coarse  broken  stone  was  spread 
first,  then  6  square  iron  rods  of  1  inch  cross  section  were 
laid  on  from  one  abutment  to  the  other,  being  3  feet  apart. 
The  concrete  was  then  filled  in  to  give  an  arch  16  inches 
thick  at  the  springing  line  and  10  inches  at  the  crown,  and 
side  walla  10  inches  thick.  The  facing  of  the  walls,  laid  at 
the  same  time,  waa  made  of  1  part  of  cement  and  2  parts  of 
stone  dust  and  was  1  incb.thick. 

Quite  an  elaborate  arch  bridge  of  two  spans  was  built  by 
the  Centra]  Bailroad  of  New  Jersey  at  Northampton,  Pa., 
using  sheets  of  expanded  metal  laid  in  radial  lines  similar 
to  the  radial  joints  in  a  stone  arch  and  four  joints  of  the 
same  sort  loade  with  sheets  of  paper,  two  on  each  side  of 
the  crown,  running  entirely  tljrougb  the  arch  masonry.  The 
molds  were  built  of  2-inch  plank  planed  on  one  side  and 
nailed  to  3x5-incfa  and  4x6-inch  studding  on  3  to  3  1-2-foot 
centers.  The  braces  were  made  of  2x9,  4x6  and  6x6-inch  stuff. 
Proportions  of  cement  were  1  cement,  3  sand,  6  slag  from 
%  inch  to  2  1-2  inch  screen  in  foundations;  1:3:7  in  wings;  1 
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cement.  2  Band,  i  l-'2  to  o  broken  atone,  from  y^  to  2  1-3  inches 
in  arch  riue  and  parapet;  and  1  cement,  1  1-2  to  2  sand  in 
facing.  All  cement  was  Portland  cement  made  in  the  neigh- 
borhood. 

A  recent  arch  in  Itangor,  Me.,  on  the  Ransome  system  was 
built  of  concrete  made  of  1  part  Portland  cement,  2  parts 
sand  and  4  parts  gravel  from  pea  size  to  2  1-2  inches.  Walls 
and  sidewalks  were  in  proportions  of  1:3:6.  The  outside  sur- 
faces all  had  a  granolithic  finish  of  specification  similar  to 
that  for  granolithic  walks  in  the  next  chapter. 

On  some  new  Melan  arch  park  bridges  in  Washington,  U. 
C„  a  half-inch  of  mortar  was  found  to  be  too  thin,  as  stones 
from  the  concrete  placed  at  the  same  time  would  occasionally 
be  rammed  through,  but  %  to  1  inch  was  entirely  satisfac- 
tory. The  proportions  in  the  concrete  for  foundations  and 
abutments  were  1  part  Portland  cement,  3  parts  sand,  3  parts 
screened  gravel  and  4  parts  broken  stone  under  2  inches.  For 
arches  proportions  were  1  cement,  2  sand,  4  broken  stone 
under  2  1-2  inches.  Half-inch  expansion  joints  filled  with  tar 
paper  were  made  at  the  intersection  of  the  wing  walls  with 
the  spandrel  walls  of  an  SOfoot  arch.  Coping  and  base  of 
balustrade  were  laid  in  alternate  4-foot  sections  with  layers 
of  tar  paper  between  to  allow  for  movements  of  arch  and 
spandrel  walls.  The  facing  mortar  was  made  of  1  part 
cement  and  2  parts  washed  and  screened  bank  sand  passing 
through  a  sieve  8  meshes  to  linear  inch,  and  one  part  of  lamp 
black  to  12  parts  of  cement  furnished  color. 

With  reference  to  forms  or  molds  Mr.  W.  A,  Rogers  says 
that  their  construction  for  the  ordinary  low  abutment  or 
eulvert  wall  is  a  comparatively  simple  matter.  lie  uses  4x6- 
inch  or  Sxfi-inch  uprights  with  2-inch  plank  surfaced  on  one 
side  and  two  edges,  lightly  nailed  against  the  posts  to  form 
the  faces  of  the  wall.  Ten-inch  width  of  plank  is  convenient 
for  a  uniform  size.  Front  and  back  faces  of  form  are  held 
together  by  rods  through  opposite  posts,  and  the  front  is 
usually  braced  to  stakes  driven  in  the  ground,  or  to  piles. 
For  low  culverts  and  abutments  one  rod  at  bottom  and  top 
of  each  set  of  posts  is  sufficient,  the  bottom  rod  being  left 
in  and  the  top  rod  being  above  the  upper  surface  of  the  fin- 
ished concrete.    If  coming  in  the  concrete,  they  are  cut  oft 
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at  the  Bnrfj*ee  of  the  concrete  and  left  in.  SomettmeB  each 
/orm  can  be  braced  in  position  without  the  cross  rods  for  low 
work.  The  face  planks  must  be  placed  level  and  for  specially 
smooth  surface  the  planks  are  surfaced  on  both  sides  to  a 
specified  tliickness.  The  posts  are  spaced  5  feet  4  inches  or  4 
feet  centers  where  16-foot  planks  are  used.  For  high  piers 
posts  6x8  or  8x8  inches  are  used  or  two  3-inch  planks  with 
1-inch  blocks  between  them,  placed  bo  that  the  face  planks 
are  nailed  against  the  edges  and  the  rods  passed  through 
the  space  between  planks  to  nuts  and  washer  against  the 
outer  edge.  For  arches  the  lagging  is  beveled  to  give  a  fairly 
tight  upper  surface.  A  1-4  round  is  tacked  on  each  square 
turn  of  the  forms  to  give  a  rounded  corner  in  the  finished 
wall. 

Mr.  C.  R.  Keher  offers  the  following  in  the  paper  referred 
to  on  page  119. 

The  preparation  of  forms  calls  for  considerable  ingenuity, 
and  every  contract  requires  special  study,  to  the  end  that 
smooth  surfaces  be  left,  with  uuhroken  corners,  that  the 
swelling  of  the  wood  does  not  rupture  the  concrete  or  leave 
distorted  surfaces;  and  that  the  forms-he  bo  designed  as  to 
be  used  several  times,  and  readily  set  up  and  taken  down 
and  later  on  devoted  to  other  uses.  As  the  charge  for  forms 
against  the  concrete  can  seldom  he  kept  below  50  cents  per 
cubic  yard  for  heavy  work,  there  is  always  an  opportunity 
for  the  ingenuity  of  the  designer,  as  few  rules  can  be  laid 
'  do.wn  for  his  guidance. 

The  use  of  matched  or  tongue-and-grooved  stuff  is  not 
desirable,  as  concrete  Alls  in  the  openings  and  there  is  no 
opportunity  to  expand  from  moisture.  XTnmatcbed  boards 
dry  apart  and  let  the  water  in  the  concrete  leak  out,  carrying 
with  it  some  of  the  cement.  Later  on  they  swell  and  buckle 
and,  if  used  as  interior  forms,  burst  the  concrete.  The  best 
way  devised  bo  far  is  to  bevel  one  edge  of  the  boards,  using 
narrow  stuff,  not  to  exceed  6  inches.  The  sharp  edge  of  the 
bevel,  lying  against  the  square  edge  of  the  adjoining  board, 
allows  the  edge  to  crush  when  swelling  and  closes  up  the 
joint,  preventing  buckling, 

A  coat  of  soft  soap,  before  filling  the  forms,  prevents  the 
concrete  from  adherinp  to  the  forms,  which  should  always  be 
scraped  and  brushed  with  a  steel  wire  brush  when  taken 
down. 

Square  corners  should  be  avoided,  as  they  readily  chip  off, 
and  where  used  as  interior  forms  for  recesses  or  cellular  con- 
atraction,  a  fillet  should  always  be  placed  in  the  corners. 
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Concrete  can  often  be  eaved  by  introdacing  cells  in  tbe 
mass.  These  are  formed  either  by  cheap  hemlock  boxes, 
which  can  be  left  in  the  work,  or  by  collapsible  boxes  which 
can  be  withdrawn  and  used  over  again.  Where  weight  is 
desirable,  one-man  stone  can  be  rammed  in  the  heart  of  the 
mass,  reducing  the  cost  very  materially. 

Where,  for  economy  in  handling  and  other  reasons,  it  is 
desirable  to  dump  the  concrete  from  a  considerable  height, 
some  precaution  should  be  taken  to  avoid  having  the  coarse 
aggregates  separate  from  the  rest  of  the  mass.  This  can  be 
accomplished  in  several  ways — either  by  chains  loosely 
stretched  at  intervals  across  a  chute  or  by  shelves  extend- 
ing part  way  across  the  chute  at  an  incline,  so  as  to  deposit 
on  a  corresponding  shelf  on  the  opposite  side,  so  alternating 
the  length  of  the  chute.  Either  of  these  methods  is  a  direct 
benefit,  as  it  more  thoroughly  mixes  the  concrete. 

In  the  construction  of  the  tunnel  of  the  New  York  Rapid 
Transit  Hallway  many  sewers  must  be  reconstructed.  In  a 
number  of  instances  they  have  been  built  of  concrete  molded 
in  place  at  a  cost  about  one-third  less  than  brick  sewers. 
Forms  were  used  for  making  the  inverts  consisting  of  strong 
framework  and  closely  matched  planed  lagging  greased  with 
machine  oil.  Forms  for  arches  were  similar.  They  were 
made  12  feet  long.  The  concrete  was  first  put  in  place  and 
brought  within  1-2  inch  of  the  grade,  a  template  being  used 
as  a  guide.  The  form  was  then  accurately  set  in  position  and 
the  remaining  space  filled  with  1  to  1  Portland  cement  mor- 
tar. The  form  was  then  braced  by  struts  to  the  sheeting  of 
the  trench  and  vertical  planks  set  for  the  outside  of  tbe 
spandrel  wall.  Concrete  was  then  carefully  rammed  in  and 
made  smooth.  After  24  hours  or  more  the  form  was  with- 
drawn and  a  thin  cement  grout  brushed  over  the  surface. 
Concrete  was  in  proportions  of  1 :2:4,  Portland  cement,  sand 
and  broken  stone  1  inch  and  less.  When  arch  centers  were 
put  in  place  the  lagging  was  first  plastered  with  1  inch  of 
1  to  1  mortar,  and  concrete  was  then  rammed  in  to  a  depth 
of  8  inches.  Side  forms  on  slope  kept  the  side  concrete  in 
place  and  the  crown  was  formed  by  hand.  Some  sewers  had 
concrete  invert  and  brick  arch. 

Within  the  past  ten  years  there  have  been  several  in- 
stances of  making  solid  foundations  in  gravel  and  sand  espe- 
cially if  under  water  by  injecting  a  thin  cement  grout  by 
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means  of  tubes  run  down  to  the  stratum  wbich  it  is  desired 
to  solidify.  Open  Rtavel  can  be  very  successfully  treated  in 
this  way.  Fine  sand  will  refuse  the  grout  if  already  filled 
with  water. 

The  use  of  massive  concrete,  either  made  in  place  or  set  in 
large  blocks,  for  sea  walls,  piers,  breakwaters  and  construc- 
tions where  great  weight  is  needed  to  withstand  wave 
action  and  water  pressure,  is  now  so  general  that  the 
superiority  of  this  material  for  nearly  ail  cases  is  now  defi- 
nitely proved. 

In  a  description  of  the  construction  of  the  Forbes  Hill 
reservoir  at  Quincy,  Mass.,  Mr,  C.  M.  SaviUe  states  that  the 
bottom  and  slopes  were  lined  with  concrete.  The  bottom 
layer  of  concrete  was  made  of  cement,  sand  and  broken 
stone  in  proportions  of  1:3:6.  When  this  was  finished  a  layer 
of  Portland  cement  plaster  made  of  1  part  Portland  cement 
and  2  parts  sand,  with  a  finishing  surface  of  4  parts  cement 
to  1  sand,  was  laid  in  strips  about  4  feet  wide  and  finished 
like  a  granolithic  walk.  Long  strips  of  coarse  wet  burlap 
were  used  to  keep  this  layer  wet  and  cool,  but  some  cracks 
appeared.  They  were  thoroughly  grouted,  and  the  top  layer 
was  then  put  on.  It  was  laid  in  alternate  blocks.  These 
blocks  were  10  feet  square  for  the  bottom  of  the  reservoir 
and  8x10  feet  on  the  slopes.  When  the  first  set  of  blocks 
had  hardened  the  remaining  blocks  were  laid.  These  blocks 
were  made  the  same  as  the  bottom  layer  except  that  for  the 
stone  in  top  arch  was  substituted  stone  dust  and  fine  broken 
stone,  passing  through  a  %-inch  screen,  laid  before  the  base 
of  the  block  bad  set. 

The  accompanying  illustration  shows  the  method  of 
placing  the  groined  concrete  floor  of  the  water  filter  basins  ar 
Albany,  N.  Y. 

Concrete  blocks  for  building  purposes  are  made  in  many 
different  forms  by  several  processes.  The  simplest  is  the 
massive  block  for  breakwaters,  etc.,  of  concrete  made  in 
forms  and  set  in  place.  A  few  buildings  have  been  made  in 
this  way  and  the  blocks  for  the  arch  of  the  Coldwater  sewer 
illustrated  on  another  page.  Much  time  is  lost  in  waiting  for 
blocks  made  in  this  way  to  set  and  for  large  business  many 
molds  may  be  required.    Several  secret  chemical  processes 


136  HANDBOOK  FOR  CEMENT  USERS. 

for  hasteiiiDg  the  setting  of  the  cement  and  giving  the  blocks 
early  strength  have  been  devised  and  the  mixtures  are  now 
on  the  market.  There  are  also  ehemical  processes  producing 
special  textures  of  stone  for  ornamental  and  architectural 
etfects.  For  building  purposes  the  solid  block  of  concrete  is 
not  needed  and  such  hollow  blocks  as  the  Palmer  and  Stevens 
have  appeared  upon  the  market.  A  machine  has  been  devel- 
oiied  for  making  the  Palmer  hollow  blocks,  reducing  the  hand 


labor  and  time  necessary  very  materially,  providing  molds 
for  forming  any  desired  surface  for  the  various  sides  of  the 
block  and  making  possible  their  removal  from  the  machine 
as  soon  as  they  are  made.  Close  imitations  of  various  kinds 
of  stone  in  various  colors  are  made  and  elaborate  ornamenta- 
tion is  attainable  at  a  small  fraction  of  the  cost  of  carved 
stone  work. 

Concrete  blocks  have  been  made  cheaply  enough  to  com- 
pete in  price  with  brick  work  for  buildings  and  plastering 
can  be  done  directly  upon  their  inner  surfaces,  thus  removing 
the  studding,  which,  if  of  wood,  is  a  source  of  danger  from 
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fire  and  if  of  metal  is  a  considerable  expeuae.  The  hollow 
blocks  provide  a  wall  whose  inner  Snrface  ia  dry  and  add  to 
the  warmth  of  a  building  in  winter. 

\Gement  can  be  nsed  for  statuary,  fountains,  monuments, 
where  the  color  is  satisfactory,  and  is  frequently  very 
effective. 

Portland  cement  tile  for  floors,  bases  of  walls,  and  special 
nses  have  been  made  for  a  number  of  years.  Colors  are 
readily  ased  as  desired,  and  no  heat  being  necessary,  form 
and  color  may  be  as  exi.ct  as  is  desired.  Roofing  tile  oi 
Portland  cement  are  also  very  successful.  They  are  light, 
durable,  flre-proof,  not  breaking  on  contact  with  water  when 
white-hot,  and  frost-proof.  They  are  compressed  under  very 
heavy  pressure  and  can  be  made  of  any  desired  shape  or 
color. 

During  the  construction  of  the  Holyoke  dam  in  Massacliu- 
setts  an  experiment  was  made  to  illustrate  the  effect  of 
dumping  concrete  into  place  nnder  water.  A  batch  of  con- 
crete was  mixed,  1  part  cement,  2 1-4  parts  sand  and  5  parts 
broken  stone,  ns  required  on  the  work,  and  dropped  before 
setting  into  a  pail  of  water.  At  the  end  of  12  months  it  was 
examined.  About  ^-4  inch  of  nearly  neat  cement,  hard  set, 
was  found  as  a  top  layer,  then  about  2  1-2  inches  of  sand, 
with  enough  cement  to  hold  it  together  and  a  few  atones, 
then  2  to  3  inches  of  sand  and  atone  nearly  aeparate  and  per- 
fectly clean,  with  no  adhesion  whatever.  This  indicates  that 
separation  of  materials  dropped  into  place  through  water  is 
too  serious  to  be  neglected. 

On  a  large  bridge  at  Ottawa,  fcan,,  a  concrete  "kibble"  was 
nsed  for  damping  concrete  in  the  foundation  under  water 
which  was  found  very  satisfactory.  It  is  a  steel  bucket, 
wedge  shaped  and  hung  by  six  chains  to  the  four  corners  and 
the  hinges  at  the  middles  of  the  short  sides,  which  meet  in 
a  ring  above  the  center  of  the  bucket  by  which  it  is  hung 
from  the  operating  cable.  The  box  is  filled  with  concrete 
and  the  top  covered  with  a  canvas  cover  securely  tied,  low- 
ered to  the  place  of  deposit  and  the  latch  of  the  bottom 
tripped,  when  the  long  aides  awing  on  the  hinges  mentioned, 
enough  to  let  the  concrete  slide  out.  The  wedge  shape 
causes  little  disturbance  to  the  water  in  passing  through 
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and  the  batch  of  concrete  is  deposited  with  a  minimum  of 
unprotected  movement  through  the  water.  Tests  for  wash 
were  made  by  dropping  the  filled  kibble  60  feet  through  the 
water  at  the  usual  speed  and  again  elevating  it  to  the  sur- 
face and  depositing  the  concrete  in  barrels  on  the  surface, 
and  also  by  depositing  it  in  a  box  8  feet  under  the  surface, 
where  it  was  obliged  to  drop  the  3  feet  of  depth  of  the  box 
through  the  water,  a  very  severe  test.  The  first  test  was 
satisfactory,  an  excellent  core  being  obtained  with  a  diamond 
drill.  The  second  test  gave  no  core,  hut  the  walls  of  the  drill 
hole  stood  bard  and  firm. 

Cements  which  are  quick-setting  may  have  the  time  of 
setting  delayed  by  adding  adulterants.  A  small  amount  of 
sulphate  of  lime  (less  than  2  per  cent.)  is  frequently  added  to 
the  cement  for  this  purpose.  Some  instances  of  such  use  are 
noted  in  the  chapter  on  descriptions  of  works  and  processes. 
Lime  may  be  added  in  the  mortar  for  a  similar  reason  and 
also  to  enable  a  small  amount  of  a  high  grade  Portland 
cement  to  be  used  with  a  large  proportion  of  sand. 

Fire-proof  mortars  are  made  by  using  hard-burned  furnace 
cinders,  say  1  part  Portland  cement,  2  parts  sand  and  5  parts 
cinders.    Natural  hydraulic  cement  should  not  be  used. 

Sugar  has  been  reported  to  increase  the  strength  of 
cement  mortars  when  the  work  is  located  in  dry  places,  bat 
careful  experiments  with  various  proportions  of  sugar  fail 
to  show  this;  on  the  other  hand,  any  considerable  proportion 
of  sugar  reduces  the  strength  of  fhe  mortar. 

For  coloring  cement  work  mineral  colors  are  generally 
nsed.  Nearly  all  coloring  matters  reduce  the  strength  of 
cement,  but  ultramarine  in  small  quantities  increases  it. 
Red  oxide  of  iron,  if  it  contains  sulphuric  acid,  may  cause 
swelling.  Black  and  bluish  gray  are  produced  by  using  dif- 
ferent quantities  of  lamp  black  or  peroxide  of  manganese; 
red,  by  the  beat  raw  iron  oxide;  bright  red.  by  caput  mor- 
tnum  (expensive);  a  cheaper  red  by  Venetian  red;  brown,  by 
the  beat  roasted  iron  oxide;  buff,  by  ochre;  blue,  by  ultra- 
marine; bright  blue,  by  prussian  blue. 

Cement  manufacturers  recommend  the  following  quanti- 
ties per  100  pounds  of  cement: 
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Black;  2  pouudB  excelsior  rarbon  black. 

Bine,  5  to  T)  poiiods  ultrnniarine. 
•  Brown,  a  pounds  roasted  iron  oxide. 

Gray,  1-2  pound  lamp  black. 

Green,  6  pounds  ultramarine. 

Bed,  6  to  10  pounds  red  iron  oxide. 

Bright  red,  6  poundfl  Pompeiian  red. 

yellow  or  buff,  6  to  10  pounds  yellow  ochre. 

If  cement  work  is  to  be  painted,  the  surface  can  be  pre- 
pared for  the  paint  by  freely  applying  a  solution  of  1  part 
of  good  sulphuric  acid  in  300  parts  of  water  after  the  cement 
has  thoroughly  net. 

It  is  a  common  belief  among  cement  workers  that  cement 
mortar  is  improved  by  allowing  it  to  take  a  partial  set  and 
then  retempering  it.  Notwithstanding  the  fact  that  there 
are  a  few  statements  of  results  of  tests  which  seem  to  bear 
this  out,  the  weight  of  testimony  is  to  the  effect  that  this 
process  is  detrimental  to  the  strength  of  the  mortar.  This  is 
perhaps  shown  on  the  work  by  the  fact  that  the  retempered 
mortar  sets  more  slowly  than  the  fresh  mortar. 

The  effect  of  cold  is  to  stop  the  setting  of  cement.  Most 
cements  set  very  slowly  if  at  all  below  a  certain  temperature, 
which  is  usually  between  30°  and  40°  F.  When  the  tempera- 
tare  is  raised  the  cement  sets,  unless  in  the  meantime  the 
water  has  evaporated  sufficiently  to  leave  an  insufficient 
quantity  for  the  chemical  action,  so  that  the  freezing  of  work 
laid  in  cement  mortar  usually  has  the  effect  simply  of  delay- 
ing the  hardening  of  the  mass.  If  too  much  water  is  used  in 
the  mortar  the  expansion  of  the  water  in  freezing  may  disin- 
tegrate the  mortar  by  the  mechanical  action  of  the  ice  in 
forming.  Either  of  these  effects  is  most  apparent  near  the 
surface  of  the  mass  of  masonry,  and  often  requires  pointing 
up  of  the  joints  of  brick  or  stone  masonry  while  the  remain- 
der of  the  work  will  be  found  in  good  condition.  Alternate 
freezing  and  thawing  increases  the  danger  of  injury.  Port- 
land cement  is  seldom  injured  by  freezing,  but  many  natural 
cements  are  more  or  less  injured,  and  mortar  of  natural 
cement  is  the  more  liable  to  disintegrate  even  under  the  best 
of  conditions,  if  the  temperature  is  long  enough  or  often 
enough  below  freezing  point  before.it  has  had  an  opportunity 
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to  set.  Id  a.  few  instaaceB  some  setting  of  mortar  frozen  for 
a  long  time  has  been  obaerred,  but  as  a  rule  the  setting  is 
delayed  until  the  temperature  again  rises  above  freezing 
point. 

The  first  method  of  aiding  the  setting  of  mortar  which 
suggests  itself  is  to  delay  the  time  of  reaching  the  freezing 
point  by  heating  the  stone  or  brick,  the  sand,  the  cement  and 
the  water.  The  amount  of  heat  required  depends  upon,  the 
temperature  of  the  air  and  the  rapidity  with  which  the  work 
can  be  done  after  heating  stops.  This  method  is  seldom 
entirely  satisfactory  unless  very  quick-setting  ceolents  are 
used.  Slow-setting  cements  will  evidently  give  more  trouble 
than  those  which  set  as  quickly  as  can  be  permitted  under 
the  conditions  of  time  necessary  to  get  the  mortar  into  the 
work  after  the  water  is  added.  Mortar  should  be  made 
richer  than  for  use  at  ordinary  temperatures,  say  1  to  1 1-2 
instead  of  1  to  2,  and  other  mixtures  in  the  same  proportion. 
As  little  water  as  possible  should  be  used,  although  this  will 
increase  the  probability  of  requiring  pointing  of  joints  or  the 
crumbling  of  outer  surfaces  of  concrete.  It  is  frequently 
possible  to  delay  freezing  by  covering  the  work  with  straw  or 
even  tarpaulins.  If  stable  manure  can  be  kept  in  place  in 
sniBcient  quantities  to  keep  up  its  fermentation,  it  is  the 
moat  efficient  material  for'covering.  Perhaps  the  most  com- 
mon method  of  preventing  the  freezing  of  mortar  is  the  use 
of  a  solution  of  common  salt  for  mixing.  The  usual  rule  is 
to  add  1  per  cent,  of  salt  to  the  water  for  every  degree  of 
temperature  below  freezing,  using  the  minimum  tempera- 
ture to  which  the  masonry  will  be  subjected  for  the  compu- 
tation. The  cold  delays  the  setting  of  the  cement,  but  there 
is  no  mechanical  action  from  freezing,  and  the  results  of  this 
method  are  usually- quite  satisfactory,  the  pointing  of  joints 
being  the  only  additional  operation  expected.  It  is  evident 
that  work  to  be  placed  upon  concrete  laid  in  freezing  weather 
must  be  delayed  until  the  setting  of  the  cement  makes  the 
mass  BufBciently  stable  to  carry  the  weight.  Laying  of  ma- 
sonry, especially  of  massive  stone  masonry,  in  freezing 
weather  is  quite  easy,  but  the  placing  of  masses  of  concrete 
in  exposed  situations  or  of  small  sections  of  concrete  is  not 
BO  easy  nor  bo  certain  of  snccesB. 
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In  France  some  experiments  have  shown  that  0.7  pound  of 
carbonate  of  soda,  dissolved  ia  each  gallon  of  luke  warm 
water  used  in  making  mortar  will  gain  time  in  the  setting 
of  cement  in  cold  weather.  The  amount  mentioned  corre- 
sponds to  a  temperature  of  about  14"  Fahrenheit,  and  the 
amount  of  the  carbonate  of  soda  may  be  doubled  if  necessary, 
or  reduced.  The  increase  in  cost  is  about  20  cents  a  cubic 
yard  of  mortar. 

Some  experiments  on  freezing  of  mortar  at  the  Holyoke 
dam  showed  that  freezing  reduced  the  strength  about  50  per 
cent,  except  in  the  case  of  quick-setting  Portland  cements, 
which  were  affected  but  little. 

An  investigation  of  the  action  of  sea  water  upon  cement, 
made  by  Mr,  Le  Chatelier  upon  rather  meager  data,  leads 
him  to  the  conclusions  that  the  principal  cause  of  decomposi- 
tion of  cements  in  sea  water  is  the  formation  of  sulpho- 
aluminate  of  lime,  and  that  the  presence  of  i  per  cent,  of 
alumina  in  the  cement  in  form  capable  of  combinations  sus- 
ceptible to  hydration  is  dangerous.  Cements  in  which  iron  ia 
substituted  for  alumina  are  better,  the  resistance  of  such 
cements  to  decomposition  by  sea- water  being  much  greater. 
Reduction  in  amount  of  lime  improves  the  cement  in  this 
respect,  but  at  the  expense  of  other  qualities  if  too  great, 
Silicious  puzzolan  seems  to  improve  cement  intended  for  use 
in  sea  water.  Too  much  importance  mtfst  not  be  given  to  this 
report  until  fufther  experiments  or  observations  are  made. 
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CEMENT. 

A  number  of  sample  specifications  for  the  use  of  cement 
will  be  given  in  this  chapter.  The  list  could  be  very  largely 
increased  without  entirely  covering  all  the  corners  of  the 
field,  but  it  is  believed  that  enough  forms  for  ail  the  principal 
kinds  of  work  have  been  given  to  make  it  possible  to  deter- 
mine the  average  specifications  for  good  work  which  will  con- 
form to  the  Btandarda  of  good  work  which  are  here  presented. 

Special  uses,  such  as  statuary,  tiling,  etc.,  and  its  use  in 
large  work  requiring  special  study  and  special  machinery  are 
not  considered,  aa  the  space  at  command  is  more  than  full  of 
the  requirements  for  uses  which  are  general  in  their  charac- 
ter. It  is  not  possible  to  follow  any  single  program  In  ar- 
ranging these  specifications,  but  they  will  be  found  to  be 
grouped  as  nearly  as  possible  according  to  similarity  of  use 
or  of  composition  of  material,  and  the  index  will  serve  to 
locate  any  particular  specification  which  is  desired. 

METHOD  OF  CONCRETING.      MONIER  ARCH   BRIDGE, 
PHILADELPHIA. 

After  the  entire  mason  work  of  the  old  stone  bridge  was 
torn  down  to  low-water  mark,  substantial  wooden  cofferdams 
were  built  from  rock  bottom  up  to  the  elevation  of  the  spring- 
ing line  of  the  new  bridge  around  the  center  pier  and  both 
abutments,  properly  anchored  to  the  ground,  braced,  and 
sheet  piled  at  the  inside  and  outside  with  ciaypuddle between, 
to  make  a  solid  and  water-tight  caisson  for  the  whole  con- 
creting, and  at  the  same  time  to  serve  aa  support  for  the  cen- 
tering and  casing  of  the  arches;  12"  x  12"  yellow  pine  timbers 
were  used  for  the  frame  work  of  the  cofferdams  and  for  the 
adjustable  trusses  of  the  centerings,  and  3"  planks,  also  of 
yellow  pine,  for  the  covering  and  sheet-piling.  To  prevent  any 
adhesion  of  the  concrete  to  the  wood-work,  the  corresponding 
surfaces  were  planed,  oiled  and  sanded.  In  order  to  discharge 
the  surplus  water  at  any  rate  accumulated  at  the  bottom  of 
the  concrete  after  its  setting,  small  holes  about  %  of  an  inch 
in  diameter  were  made  in  the  planka  when  and  wherever  re- 
quired. 
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As  soon  as  the  coffer-dams  were  completed  and  all  water 
pumped  out,  the.  old  mason  work  below  low-water  mark  was 
excavated  to  said  bottom,  the  top  surface  then  first  thor- 
oughly cleaned,  wetted  and  slushed  with  neat  Portland 
cement;  and  then  the  first  layer  of  concrete  placed  in  a  thick- 
ness not  exceeding  12  inches,  so  as  to  secure  a  thorough  level 
base  for  all  subsequent  layers,  9  inches  thick,  up  to  the 
springing  line  of  the  arches,  laid  in  uninterrupted  continua- 
tion, until  one  layer  was  placed  always  through  on  either 
part  of  the  bridge. 

Then  the  arches  were  concreted  in  the  same  manner  in  sub- 
sequent equal  layers  of  concrete,  each  one  closing  9  inches 
thick  at  the  crown.  The  concrete  was  applied  from  a  movable 
platform  by  regular  tight  mortar  barrows,  in  equal  portions 
central  to  the  arches,  beginning  at  the  haunches  and  continu- 
ing towards  the  crown  of  the  arches  at  the  same  time,  so  as 
to  secure  a  uniform  setting  of  the  concrete.  After  the  first 
setting  of  each  layer  (requiring  from  lya  to  2  hours  after  its 
bedding),  a  subsequent  layer  was  placed,  and  so  on.  To  ob- 
tain a  proper  binding  I)etween  the  layers,  during  high  tem- 
perature, the  top  surface  of  earh  layer  was  kept  damp;  and 
during  the  interruption  of  the  work  at  nighttime  and  on  Sun- 
days the  top  surface  was  covered  with  damped  canvas,  and 
during  heavy  rain-storms  with  planks. 

Wire  nets,  a  la  system  "Mouier,"  were  placed  between  each 
layer,  12  inches  apart  square,  of  ^-inch  galvanized  iron  wires, 
anchored  by  upright  rods  to  the  haunches  and  abutments. 

The  following  are  similar  to  the  specifications  for  Melan 
arch  at  Topeka,  Kas. : 

SPEGIFKATIONS   FOR  CWNCRETE  S^EEL  BRIDGE 
KEEPERS  &.  THACHER. 

Plans. — The  work  shall  be  constructed  complete  in  accord- 
ance with  the  general  plans,  sections  and  diagrams  herewith 
submitted,  and  these  specifications.  The  specifications  and 
drawings  are  intended  to  describe  and  provide  for  the  com- 
plete work.  They  are  intended  to  be  co-operative,  and  what 
is  called  for  by  either  is  as  binding  as  if  called  for  by  both. 
The  work  herein  described  is  to  be  completed  in  every  detail, 
notwithstanding  that  every  item  necessarily  involved  is  not 
particularly  mentioned.  The  contract  price  shall  be  based 
upon  these  specifications  and  drawings,  which  are  hereby 
signed  and  made  a  part  of  the  contract. 

Conditions  of  Calculation. — 

Modulus  of  elasticity  of  concrete 1,400,000  lbs. 

Modulus  of  elasticity  of  steel 28,000,000  lbs. 
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Maximum  stress  per  square  inch  on  steel 10,000  lbs. 

Maximum  compression  per  square  inch  on  con- 
crete    500  lbs. 

Maximum  shear  per  square  inch  on  concrete. .  100  lbs. 

Maximum  tension  per  square  inch  on  concrete.  50  lbs. 

The  abOTe  are  to  be  exclusive  of  temperature  stresses.  The 
steel  ribs  under  a  stress  not  exceeding  their  elastic  limit 
must  be  capable  of  taking  the  entire  bending  moment  of  the 
arch,  without  aid  from  the  c(increte,  and  have  a  flange  area 
of  not  less  than  1-150  part  of  the  section  of  concrete  at 
crown. 

Discrepancies.  ~\ry.  the  event  of  any  discrepancies  between 
the  drawings  and  the  figures  written  on  them,  the  figures  are 
to  be  taken  as  correct,  and  in  case  of  an.v  discrepancy  between 
the  drawings  and  the  speciO cations,  the  specifications  are  to 
be  adhered  to. 

Foundations .—KW  foundations  shall  be  shown  on  plans, 
and  conform  to  the  dimensions  marked  thereon.  Foundations 
on  rock  shall  be  prepared  by  removing  all  sand,  mad  or  other 
soft  material,  and  by  excavating  the  bed  rock  in  such  manner 
as  may  be  described  or  shown  on  drawings.  Foundations  on 
bardpan,  gravel  and  clay,  cemented  sand,  or  other  material 
intended  to  carry  the  load  without  piles,  shall  be  excavated 
to  the  depths  shown  on  plans. 

Foundations  on  piles,  when  not  otherwise  described,  shall 
be  inclosed  in  a  permanent  coffer-dam  or  crib,  and  be  exca- 
vated to  the  depths  shown  on  plans,  and  the  piles  shall  be 
driven  after  the  excavations  are  made.  The  spaces  between 
the  piles  shall  be  filled  with  concrete,  and  in  case  it  is  found 
necessary  to  lay  the  concrete  under  water  proper  appliances 
must  be  used  to  insure  its  being  deposited  with  as  little  in- 
jury as  possible.  The  pilesshall  be  oak,  yellow  pine  op  other 
wood  that  will  stand  the  blow  of  the  hammer,  straight,  sound 
and  cut  from  live  timber,  trimmed  close,  cut  off  square  at  the 
butt,  and  have  all  bark  taken  oft.  The  piles  shall  not  be  less 
than  12  inches  nor  more  than  10  inches  in  diameter  at  the 
large  end,  nor  less  than  10  inches  in  diameter  at  the  small 
end  for  piles  having  a  length  of  30  feet  and  under.  For 
greater  lengths  the  diameter  of  small  end  may  be  reduced  1 
inch  for  each  10  feet  of  additional  length  down  to  a  minimum 
of  7  inches.  The  piles  shall  not  be  loaded  with  a  weight 
greater  than  given  by  the  following  formula:  L  =  2  w  h  -v- 
(s+1),  in  which  L  =  safe  load  in  pounds;  w  =  weight  of  ham- 
mer in  pounds,  h  "=■  fall  of  hammer  in  feet,  s  =  last  penetra- 
tion in  inches.  The  number  and  arrangement  of  the  piles  for 
each  foundation  shall  be  shown  on  plans,  and  they  shall  be 
sawed  off  at  the  elevation  shown. 
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Cemenl. — The  cement  shall  be  a  true  Portland  cement, 
made  by  calcining  a  proper  mixture  of  calcareous  and  clayey 
eartbg;  and  if  required,  the  contractor  shall  furnieh  a  certi- 
fied statement  of  the  chemical  composition  of  the  cement, 
and  the  raw  materials  from  which  it  is  manufactured.  The 
fineness  of  the  cement  shall  be  such  that  at  least  99  per  cent, 
will  pass  through  a  sieve  of  50  meshes  per  lineal  inch,  at  least 
90  per  cent,  will  pass  through  a  sieve  of  100  meshes  per  lineal 
inch,  and  at  least  70  per  cent,  will  pass  through  a  sieve  of  200 
meshes  per  lineal  inch. 

Samples  for  testing  may  be  taiicn  from  each  and  every 
barrel  delivered,  unless  otherwise  specified.  Tensile  tests 
wiil  be  made  on  specimens  prepared  and  maintained  until 
tested  at  a  temperature  of  not  less  than  (10  degrees  F.  Each 
specimen  will  have  an  area  of  1  square  inch  at  the  breaking 
section,  and  after  being  allowed  to  harden  in  moist  air  for  24 
hours,  will  be  immersed  and  maintained  under  the  water 
until  tested.  The  sand  used  in  preparing  the  test  specimens 
shall  Iw  clean,  sharp,  crushed  quartz,  retained  on  a  sieve  of 
30  meshes  per  lineal  inch.  No  more  than  23  to  27  per  cent, 
of  water  shall  be  used  in  preparing  the  test  specimens  of  neat 
cement,  and  in  the  case  of  test  specimens  of  1  cement  and  3 
sand,  no  more  than  11  or  12  per  cent,  of  water  by  weight  shall 
be  used. 

Specimens  prepared  from  neat  cement  shall  after  seven 
days  develop  a  tensile  strength  of  not  less  than  450  lbs.  per_ 
square  inch.  Specimens  prepari-il  from  a  miitupo  of  1  part 
cement  and  3  parts  saod,  parts  by  weight,  shall  after  seven 
days  develop  a  tensile  strength  of  not  less  than  160  lbs.  per 
square  inch,  and  not  less  than  220  lbs.  per  square  inch  after 
28  days.  Specimens  prepared  from  a  mixture  of  1  part  cement 
and  a  parts  sand,  parts  by  weight,  and  immersed  after  24 
hours  in  water  maintained  at  176  degrees  F.,  shall  not  swell 
nor  crack,  and  shall,  after  seven  days,  develop  a  tensile 
strength  of  not  less  than  160  lbs,  per  square  inch.  Cement 
mixed  neat  with  about  27  per  cent,  of  water  to  form  a  stiff 
paste,  shall  after  30  minutes  be  appreciably  indented  by  the 
end  of  a  wire  112  inch  in  diameter  loaded  to  weigh  Vi  lb- 
Cement  made  into  thin  cakes  on  glass  plates,  shall  not  crack, 
scale  nor  warp  under  the  following  treatment:  Three  pats 
will  be  made  and  allowed  to  harden  in  moist  air  at  from  6(t 
degrees  to  70  degrees  F.;  one  of  these  will  be  subjected  to 
water  vapor  at  17R  degrees  F.  for  three  hours,  after  which 
it  shall  be  immersed  in  hot  water  for  48  hours;  another  shall 
be  placed  in  water  at  from  60  degrees  to  70  degrees  F.,  and 
the  third  shall  be  left  in  moist  air.  All  cement  shall  be  kept 
honsed  and  drr  until  wanted  in  the  work. 
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Portland  Cement  Concrete. — The  concrete  sball  be  com- 
posed of  clean,  hard  broken  stone,  or  gravel,  with  irregular 
surface;  clean,  sharp  sand,  and  cement,  mixed  in  the  propor- 
tions hereafter  specifled.  Whenever  the  amount  of  work  to 
be  done  ia  sufficient  to  justify  it,  approved  mixing  machines 
shall  be  osed.  The  ingredients  shall  be  placed  in  the  machine 
in  a  dry  state,  and  in  the  volumes  specified,  and  be  thoroughly 
mixed,  after  which  clean  water  shall  be  added  and  the  mixing 
continued  until  the  wet  mixture  is  thorough  and  the  mass 
uniform.  No  more  water  shall  be  used  than  the  concrete 
will  bear  without  quaking  in  ramming.  The  mixing  must  be 
done  as  rapidly  as  possible  and  the  batch  deposited  in  the 
work  without  delay. 

If  the  mixing  is  done  by  hand,  the  cement  and  sand  shall 
first  be  thoroughly  mixed  dry  in  the  proportions  specified. 
The  stone  previously  drenched  with  water  shall  then  be  de- 
posited on  this  mixture.  Clean  water  shall  be  added  and  the 
mass  be  thoroughly  mixed  and  turned  over  until  each  stone 
is  covered  with  mortar,  and  the  batch  shall  be  deposited 
without  delay,  am}  be  thoroughly  rammed  until  all  voids  are 
filled.  The  grades  of  concrete  to  be  used  are  as  follows: 
For  the  arches  between  skew  hacks — 1  part  Portland  cement, 
2  parts  sand  and  4  parts  broken  stone,  or  gravel,  that  will 
pass  through  a  114-iiich  ring;  for  the  foundations,  abutments, 
piers  and  spandrels — 1  part  Portland  cement,  4  parts  sand 
and  S  parts  broken  stone  or  gravel,  that  will  pass  through  a 
s-inch  rine. 

Concrete  Facing.—W  concrete  facing  is  used  it  shall  be 
composed  of  1  part  Portland  cement  and  2^  parts  sand,  and 
shall  have  a  thickness  of  at  least  1  inch  on  all  arch  soffits, 
arch  faces,  abutments,  piers,  spandrels  or  other  exposed  sur- 
faces. There  must  be  no  definite  plane  or  surface  of  demark- 
ation  between  the  facing  and  the  concrete  backing.  The 
facing  and  backing  must  be  deposited  in  the  same  layer,  and 
be  well  rammed  in  place  at  the  same  time.  If  the  arch  faces, 
quoins  or  other  exx'osed  surfaces  are  marked  to  represent 
masonry,  snch  division  marks  shall  be  made  by  triangular 
strips  2  inches  wide  and  1  inch  deep  fastened  to  the  casing  in 
perfectly  straight  and  parallel  lines,  and  all  projecting  cor- 
ners will  be  beveled  to  correspond. 

Plastering. — No  plastering  will  be  allowed  on  the  exposed 
faces  of  the  work,  but  the  inside  faces  of  the  spandrel  walls 
covered  by  the  fill  may  be  plastered  with  mortar  having  the 
same  composition  as  specified  for  facing. 

Stone  Facing.  —If  stone  facing  is  used  the  ring  stones,  cor- 
nices and  faces  of  spandrels,  piers  and  abutments  shall  be 
of  an  approved  quality  of  stone.  The  stone  must  be  of  a 
conipact  texture,  free  from  loose  seams,  flaws,  disco lorations 
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or  imperfections  of  any  kind,  and  of  auch  a  character  a8  will 
stand  the  action  of  tlie  weather.  The  spandrel  wailB  will  be 
backed  with  concrete,  or  rubble  masonry,  to  the  thiclcnees  re- 
quired. The  atone  facing  shall  in  all  cases  be  secarely  bonded 
or  clamped  to  the  backing.  All  stone  shall  be  rock-faced 
with  the  exception  of  cornioea  and  string  courses,  which 
shall  be  aaweil  or  buab-hammered.  The  ring  stones  shall  be 
dressed  to  true  radial  lines,  and  laid  in  Portland  cement  mor- 
tar, with  14-inch  joints.  All  other  atones  shall  be  dressed  to 
true  beds  and  vertical  "joints.  No  joint  shall  exceed  ^^  inch 
in  thickness,  and  shall  be  laid  to  break  jointH  at  least  9 
inches  with  the  course  below.  All  joints  shall  be  cleaned, 
wet  and  neatly  pointed.  The  faces  of  the  walls  ahall  be  laid 
in  true  line,  and  to  the  dimensiona  given  on  plans,  and  the 
corners  shall  have  a  chisel  draft  1  inch  wide  carried  up  to 
the  springing  lines  of  the  arch,  or  string  course.  All  cor- 
nices, moldinga,  capitals,  keystones,  brackets,  etc.,  shall  be 
built  into  the  work  in  the  proper  positions,  etc.,  and  shall  be 
of  the  forms  and  dimensiona  shown  on  plans. 

Brick  Facing  zvUh  Concrete  Trimmings. — The  arch  rings, 
cornicea,  string  courses  and  quoins,  ahall  be  concrete-faced 
aa  described  above,  the  arch  rings  and  quoins  being  marked 
and  leveled  to  represent  masonry.  The  piers,  abutments  and 
spandrels  shall  be  faced  with  vitrified  brick  as  shown  on 
plana.  The  brick  facing  shall  be  plain  below  the  springing 
lines  of  the  arches,  and  rock-faced  above  these  lines.  Alt 
rock-faced  brick  shall  be  chipped  by  hand  from  true  pitch 
lines.  All  brick  facing  shall  be  bonded  as  shown  on  plans, 
at  least  one-fifth  of  the  fare  of  the  wall  being  headers.  The 
brick  must  be  of  the  best  quality  of  hard-burned  paving  brick, 
and  must  stand  all  tests  as  to  durability  and  fltneaa  required 
by  the  engineer  in  charge.  The  bricks  muat  be  regular  in 
shape  and  practically  uniform  in  size  and  color.  They  shall 
be  free  from  lime  and  other  impurities;  shall  be  free  from 
checks  or  fire  cracks,  and  as  nearly  uniform  in  every  respect 
as  possible;  shall  be  burned  so  as  to  secure  the  maximum 
hardness;  so  annealed  aa  to  reach  the  ultimate  degree  of 
toughness;  and  be  thoroughly  vitrified  so  as  to  make  a  homo- 
geneous mass.  The  backing  shall  be  carried  up  simulta- 
neously with  the  face  work,  and  be  thoroughly  bonded 
with  it. 

Artificial  Stone. — All  keystones,  brackets,  consoles,  den- 
tils, pedestals,  hand-railing  posts  and  panels  and  other  orna- 
mental work  when  used,  also  curbs  and  gutters,  shall  be  of 
the  designs  shown  on  plans,  and  be  molded  in  suitable  molds. 
The  mortar  for  at  least  1  inch  thick  shall  consist  of  1  part 
Portland  cement  and  2'^  parts  sand,  and  when  the  size  of  the 
molding  will  admit,  the  interior  may  be  composed  of  con- 
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Crete  of  the  same  composition  as  Specified  for  the  arches. 
When  pedestala,  posts  or  panels  carry  lampposts  a  4-incb 
wroughtiron  pipe  shall  be  built  into  the  concrete  from  top 
to  bottom,  and  at  bottom  shall  be  connected  with  a  S-inch 
pipe  extending  under  the  sidewalk,  and  connected  with  a  gas- 
pipe  or  electric  wire  conduit.  The  pipes  shall  have  no  sharp 
bends,  all  changes  in  direction  being  made  by  gentle  cnrves. 

Sprinih'ng-.—Thiring  warm  and  dry  weather  all  newly  built' 
concrete  shall  he  well  sprinkled  with  water  for  several  days^ 
or  until  it  is  well  set. 

Mixtures. — The  volumes  of  cement,  sand  and  broken  stone 
in  all  mixtures  of  mortar  or  concrete  used  in  the  work  shall 
be  measured  loose. 

Connections. — In  connecting  concrete  already  set  with  new 
concrete  the  surface  shall  be  cleaned  and  roughened,  and 
mopjMHj  with  a  mortar  composed  of  1  part  Portland  cement 
and  I  part  sand,  to  cement  the  parts  together. 

Arches. — The  concrete  for  the  arches  shall  be  started 
simultaneously  from  both  ends  of  the  arch,  and  be  built  in 
longitudinal  sections  wide  enough  to  inclose  at  least  two 
steel  ribs,  and  of  snClrient  width  to  constitute  a  day's  work. 
The  concrete  shall  be  deposited  in  layers,  each  layer  bein^ 
well  rammed  in  place  before  the  previously  deposited  layer 
has  had  time  to  set  partially.  The  work  shall  proceed  con- 
tinuously day  and  night,  if  necessary,  to  complete  each  longi- 
tudinal section.  These  sections  while  being  bnilt  shall  be 
held  in  place  by  substantial  timber  forms,  normal  to  the  cen- 
tering and  parallel  to  each  other,  and  these  forms  shall  be 
removed  when  the  section  has  set  snfHciently  to  admit  of  it. 
The  sections  shall  be  connected  as  specifled  above,  and  also 
by  steel  clamps  or  rib  connections  built  into  the  concrete. 

Drainage. — Provision  for  drjiinage  shall  be  made  at  each  - 
pier  as  follows:  A  wroughtiron  pipe  of  sufficient  diameter 
shall  be  built  into  the  concrete,  extendiuR  from  the  center  of 
each  space  over  pier  to  the  soffit.  The  surface  of  concrete 
over  piers  shall  be  so  formed  that  any  water  that  may  seep 
through  fill  above  will  he  druincd  to  the  pipes.  The  line  of 
drainage  will  be  covered  with  a  layer  of  broken  atones,  and 
the  top  of  pipes  will  bo  provided  with  screens  to  prevent 
clogging. 

Steel  Jf ids. Steel  ribs  shall  be  imbedded  in  the  concrete 
of  the  arch.  They  shall  be  spaced  at  equal  distances  apart, 
and  be  of  the  number  shown  on  plans.  Each  rib  shall  con- 
sist of  two  flat  bars  of  the  sizes  marked  on  plans.  The  bars 
shall  be  in  lengths  of  about  30  feet,  thoroughly  spliced  to- 
gether, and  extending  into  the  abutments  as  shown.  Through 
the  center  of  each  bar  shall  be  driven  a  line  of  rivets  spaced 
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8  iocheSj  c.  to  c,  with  heads  projectiog  about  %  inch  from 
each  /ace  of  bar,  except  through  splice  plates,  where  ordi- 
nary heads  will  be  used.  The  bars  shall  be  in  pairs  with  their 
centers  placed  2  inches  within  the  inner  and  outer  lines  of 
the  arch  respectively  as  shown.  All  steel  must  be  free  from 
paint  and  oil,  and  all  scale  and  rust  must  be  removed  before 
imbedding  in  the  concrete. 

The  tensile  strength,  limit  of  elasticity  and  ductility  shall 
be  determined  from  a  standard  test  piece  cut  from  the  fin- 
ished material  and  turned  or  planed  parallel.  The  area  of 
crosB-section  shall  not  be  less  than  y2  square  inch.  The  elon- 
gation shall  be  measured  after  breaking  on  an  original  length 
of  S  inches.  Each  melt  shall  be  tested  for  tension  and  bend- 
ing. Test  pieces  from  finished  material  prepared  as  above 
described  shall  have  an  ultimate  strength  of  from  60,000  to 
68,000  lbs.  per  square  inch;  an  elastic  limit  of  not  less  than 
one-half  of  the  ultimate,  shall  elongate  not  less  than  20  per 
cent,  in  8  inches,  and  show  a  reduction  of  area  at  point  of 
fracture  of  not  less  than  40  per  cent.  It  must  bend  cold  180 
degrees  around  a  curve  whose  diameter  is  equal  to  the  thick- 
ness of  piece  tested  without  crack  or  flaw  on  convex  side  of 
bend.    In  tension  tests  the  fracture  must  be  entirely  silky, 

Jfivet  Steel. — Teat  pieces  from  finished  material,  prepared 
as  above  described,  shall  bave  an  ultimate  strength  of  from 
54,000  to  62,000  lbs.  per  square  inch,  on  elastic  limit  of  not 
less  than  one-half  of  the  ultimate  strength,  shall  elongate 
not  less  than  20  per  cent,  in  8  inches,  and  show  a  reduction  at 
point  of  fracture  of  not  less  than  50  per  cent.  It  roust  bend 
cold  180  degrees  and  close  down  on  itself  without  fracture  on 
convex  side  of  bend.  In  tension  tests  the  frarture  must  be 
entirely  silky. 

Inspection. — The  contractor  shall  furnish  a  testing  ma- 
chine of  the  proper  capacity  and  shall  prepare  and  test  with- 
out charge  such  specimens  of  steel  as  may  be  required  to 
prove  that  it  comes  up  to  the  requirements  mentioned  above. 

Workmanship. — The  rivet  holes  (or  splice  plates  of  abut- 
ting members  sball  he  so  accurately  spaced  that  when  the 
members  are  brought  into  position  the  holes  shall  be  truly 
opposite  before  the  rivets  are  driven.  When  members  are 
connected  by  bolts  the  holes  must  be  reamed  parallel  and 
thie  bolts  turned  to  a  driving  fit.  Rivets  must  completely  fill 
the  holes,  have  full  heads  concentric  with  the  rivets,  and  be 
machine  driven  when  practicable. 

'  Centering. — The  contractor  shall  build  an  unyielding  false 
work  or  centering.  The  lagging  shall  be  dressed  to  a  uniform 
si»e  so  that  when  laid  it  shall  present  a  smooth  surface,  and 
this  surface  shall  conform  to  the  lines  shown  on  the  draw- 
ings.   The  center  shall  not  be  struck  until  at  least  28  days 
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after  tbe  completioQ  of  the  arch.  Great  care  shall  be  need 
in  lowering  the  ceutors  so  as  not  to  throw  undue  strains 
upon  the  arches.  The  tendency  of  the  centers  to  rise  at  the 
orown  as  they  are  loaded  at  the  haunches  must  be  provided 
for  in  the  design,  or  if  not,  the  centers  must  be  temporarily 
loaded  at  the  crown,  and  the  load  be  so  regulated  as  to  pre- 
vent distortion  of  the  arch  as  the  worii  progresses. 

Casing. — When  concrete  facing  is  used  all  piers,  abutments 
and  spandrel  walls  shall  be  built  in  timber  forms.  These 
forms  shall  be  substantial  and  unyielding,  of  the  proper  di- 
mensions for  the  work  intended,  and  all  parts  in  contact  with 
exposed  faces  of  concrete  shall  be  finished  to  a  perfectly 
smooth  surface,  by  plastering  or  other  means,  so  that  no 
mark  or  imperfection  shall  be  left  on  the  work. 

Waterproofing. — After  the  completion  of  the  arches  and 
spAndrels,  and  before  any  flii  is  put  in,  the  top  surface  of 
arches,  piers  and  abutments  and  the  lower  6  inches  of  the 
inner  surface  of  the  spandrel  walls  shall  be  covered  with  a 
suitable  waterproof  material,  so  as  to  exclude  water  effect- 
ually. 

Fill. — The  space  between  spandrel  walls  shall  be  filled  with 
sand,  earth,  cinders  or  other  suitable  material,  and  be  thor- 
oughly compacted  by  ramming,  steam  road  roller,  saturating 
with  water  or  other  effective  means,  and  be  flnished  to  the 
proper  grade  to  receive  the  curbing  and  pavement. 

Granitoid  Side-walks.- — The  spaces  over  which  the  side- 
walks are  to  be  laid  shall  first  be  covered  with  6  inches  of 
cinders  well  compacted.  On  this  shall  be  laid  4  inches  of  con- 
crete, consisting  of  1  part  Portland  cement,  3  parts  sand  and 
fi  parts  broken  ntone  or  grave! — small  size — well  rammed. 
The  flag  divisions  shall  then  be  marked  off  to  the  desired 
size.  On  the  surface  of  the  concrete  shall  then  be  laid  a 
wearing  surface  1  inch  thick,  composed  of  2  parts  Portland 
cement  and  K  parts  broken  granite  or  other  acceptable  stone, 
in  size  from  %  inch  downward.  It  shall  be  well  rammed  and 
troweled  to  a  perfectly  even  surface  and  rolled  with  a  toothed 
roller.  This  wenring  surface  must  be  spread  on  the  concrete 
while  the  latter  is  still  soft  and  adhesive,  and  neat  connec- 
tions must  be  made  with  cornices  and  curbs. 

Headway  Pai'cmc7it. —The  pavement  shall  be  of  the  kind 
shown  on  plans  or  mentioned  in  proposal,  and  shall  be  built 
according  to  the  specifications  adopted  in  the  locality  where 
used,  unless  otherwise  mentioned. 

Retaining  Stone. — There  shall  l>e  set  at  each  end  of  road- 
way pavement  a  line  of  stones  of  approved  quality,  4  inches 
in  thickness  and  18  inches  deep,  with  top  surface  conforming 
to  contour  of  pavement. 
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Balustrades  and  Hand-Railings. — The  baluBtrades  shall 
be  of  the  material  aud  of  the  form  and  dimensions  shown  on 
plans,  and  shall  be  brought  to  true  alignment  and  be  firmly 
fastened  to  the  outside  of  each  sidewalk  in  the  position 
shown.  If  aa  iron  hand-railing  is  used,  it  shall  receive  two 
coats  of  approved  paint  after  erection. 

Erection. — The  contractor  shall  employ  suitable  labor  for 
every  kind  of  work,  and  all  stone  work  shall  be  laid  by  com- 
petent masons.  The  contractor  will  furnish  all  staging,  pil- 
ing, cribbing,  centering,  casing  and  material  of  every  descrip- 
tion required  for  the  erection  of  the  work;  also  all  plant,  in- 
cluding dredges,  engines,  pumps,  derricks,  barges,  mixing 
machines,  pile  drivers,  conveyors  or  other  appliances  neces- 
sary for  carrying  on  all  parts  of  the  work.  The  contractor 
shall  assume  all  risks  for  loss  or  damage  incurred  by  ice, 
floods^  fire  or  other  causes  during  the  construction  of  the 
work,  and  shall  sutQciently  watch  and  light  the  work  at  night 
dnring  constrnctioD. 

CleaningUp. — Upon  completion  of  work,  and  before  final 
acceptance  thereof,  the  contractor  shall  remove  all  tempo- 
rary work  from  the  river  and  all  rubbish  from  the  streets. 

Maintaining  Public  Travel. — If  public  travel  is  to  be  maJn- 
tained  during  the  construction  of  the  new  bridge  by  the  re- 
moval of  old  bridge,  construction  of  temporary  bridge  or 
otherwise,  special  mention  of  the  same  shall  be  made. 
■  Removal  of  Old  Bridge.  —If  the  site  of  the  proposed  struct- 
ure is  occupied  by  an  old  bridge,  the  same  shall  be  removed 
by  the  contractor.  The  iron  work  shall  be  piled  on  the  bank 
and  the  timber  and  stone  shall  become  the  property  of  the 
contractor, 

Work  Embraced  by  Contract. — The  work  embraced  by 
contract  will  be  for  the  structure  complete  from  out  to  out 
of  abutments  or  retaining  walla,  as  per  plans  and  specifica- 
tions, and  will  embrace  fill,  pavement,  sidewalks  and  balus- 
trades complete  for  this  length. 

Approaches. — The  approaches  will  commence  where  the 
work  above  mentioned  ends,  and  if  all  or  any  part  of  them 
is  included  in  contract  the  same  shall  be  specially  mentioned. 

Changes. — The  committee  in  charge  shall  have  power  to 
direct  changes  which  they  may  consider  necessary  or  advis- 
able in  any  part  of  the  work,  and  such  changes  shall  not  in 
any  way  violate  the  contract,  hut  the  value  of  such  changes 
shall  be  added  to  or  deducted  from  the  contract  price,  and 
any  dispute  as  to  their  value  shall  be  settled  by  arbitration 
in  the  usual  way. 

Inspection. — All  material  furnished  by  the  contractor  shall 
be  subject  to  the  inspection  and  approval  of  the  committee  in 
charge. 
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Lamp  Posts,  Irolley  Poles  and  Name  Plates.  — If  used 
these  shall  be  shown  on  plans,  or  be  apeciallj  mentioned. 

Interpretation  of  Plans  and  Specifications. — The  decision 
of  the  committee  in  charge  or  their  engineer  shall  control  as 
to  the  interpretations  of  drawings  and  specifications  during 
the  execution  of  the  work  thereunder,  but  this  shall  not  de- 
prive the  contractor  of  bis  rights  to  redress,  after  the  com- 
pletion of  the  work,  for  any  improper  orders  or  decisions. 

Estimates. — Approximate  estimates  of  work  done  and 
material  delivered  shall  he  made  on  or  about  the  last  day  of 
every  month,  and  a  valuation  of  the  same  in  proportion  to 
contract  prices  for  the  completed  work  will  be  made  by  the 
committee  in  charge  or  their  engineer,  which  sum  shall  be 
paid  to  the  contractor  in  cash,  on  or  before  the  10th  day  of 
the  following  month,  less  a  deduction  of  10  per  cent,  upon 
said  valuation,  which  shall  bo  retained  until  the  final  comple- 
tion of  the  work. 

Final  Payment. — Upon  the  final  completion  of  the  work  the 
contractor  shall  be  promptly  paid  any  balance  of  the  contract 
price  which  shall  then  remain  due  and  unpaid. 

SPECIFICATIONS    FOE   CONCRETE    AND   STEEL    ARCH    BRIDQES 

AT   MERIDIAN   STREET  AND  ILLINOIS  STREET  OVER 

FALL  CREEK,   INDIANAPOUS. 

1.  The  work  shall  be  couatrncted  complete  in  accordance 
with  the  general  plans,  sections  herewith  submitted  and  these 
specifications. 

2.  In  calculating  strain  for  the  arches  and  piers  the  fol- 
lowing conditions  will  be  assumed: 

1.  Modulus  of  elasticity  of  concrete 1,400,000  lbs. 

2.  Modulus  of  elasticity  of  steel 28,000,000  lbs. 

3.  Maximum  unit  stress  of  steel 12,000  lbs. 

4.  Maximum    compression    per    square    inch 

on  concrete 500  lbs. 

6.     Maximum  shear  per  square  inch  on    cou- 

Crete 100  lbs. 

6.  Maximum  tension  per  square  inch  on  con- 

crete    50  lbs. 

(The  above  to  be  exclusive  of  temperature  stresses.) 

7.  Live  load  per  square  foot 150  lbs. 

8.  Concentrated   moving   load,   15-ton   steam 

roller, 

3.  All  foundations  are  shown  on  plans  and  must  conform 
to  dimensions  marked  thereon. 

Foundations  on  hardpan.  gravel,  gravel  and  clay,  cemented 
sand  or  other  materinl  intended  to  carry  the  load  without 
piles,  shall  be  excavated  to  the  depth  shown  on  plan. 
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The  contractor  eliall  conetruct  suitable  coffer-dams  for  the 
pJei-B  and  abutments.  The  earth  inside  thereof  shall  be  exca- 
vated to  the  depth  shown  on  plan.  During  the  placing  of  the 
concrete  therein  the  water  shall  be  irept  out  of  the  coffer- 
dams, unless  the  bottom  is  so  porous  that  it  is  impracticable 
to  do  so,  in  which  case  the  concrete  sliall  be  placed  in  posi- 
tion by  means  of  shntes  until  the  bottom  is  made  water-tight, 
after  which  the  water  shall  be  pumped  out  and  the  remaining 
concrete  placed  in  position. 

The  contractor  will  be  required  to  make  the  sides  and  ends 
of  the  coffer-dams  water-tight,  and  no  leak  through  them  will 
be  considered  sufficient  cause  to  require  any  concrete  to  be 
placed  by  means  of  shutes. 

4.  The  piers,  abntmeuts  and  spandrel  walls  shall  be  built 
in  timber  forms.  These  forms  shall  be  substantial  and  aii- 
yielding,  of  the  proi>er  dimensions  for  the  work  intended, 
and  all  parts  in  contact  with  the  exposed  faces  of  concrete 
shall  be  finished. to  a  perfectly  smooth  surface  by  plastering 
or  other  means,  so  that  no  mark  or  imperfection  shall  be  left 
in  the  work. 

5.  The  contractor  shall  build  an  anyieldiDg  false  work  or 
centering.  The  lagging  shall  not  be  less  than  two  inches 
thick  and  be  dressed  to  a  uniform  size,  so  that  when  laid 
it  shall  present  a  smooth  surface  and  this  surface  shall  con- 
form to  the  line  shown  on  the  drawings. 

The  contractor  must  provide  against  ihe  tendency  of  the 
centers  to  rise  at  the  crown  as  they  are  loaded  at  the 
haunches.  The  centering  must  be  built  to  allow  for  a  settle- 
ment of  one  inch  at  the  crown  of  the  arcBes.  The  centers 
shall  not  be  struck  until  at  least  thirty  days  after  the  comple- 
tion of  the  arches.  Great  care  shall  be  used  in  lowering  the 
centers  so  as  not  to  throw  undue  strains  upon  the  arches. 
It  is  probable  that  three  centers  will  be  in  use  at  the  same 
time.  The  steel  ribs  in  the  bridge  will  be  of  the  number, 
weight  and  length  shown  on  plan.  They  must  be  carefully 
carved  and  put  into  place  entirely  free  from  oil  or  paint.  All 
scale  or  rust  must  be  removed  immediately  before  placing  the 
arch  concrete  about  the  ribs  by  scraping  them  thoroughly 
with  sandpaper  or  stiff  wire  brushes.  The  ribs  shall  consist 
of  10-inch  standard  I-beams,  2.t  pounds  per  foot,  each  rib  to 
be  made  in  three  sections,  fully  spliced  with  top  and  bottom 
flange  plates  and  two  web  plates  on  each  side.  The  ends  of 
the  steel  ribs  in  the  abutments  shall  be  securely  riveted  to  a 
10-inch  channel  running  transversely  through  each  abutment. 
In  the  piers  the  end  of  each  rib  shall  be  connected  with  a  cor- 
responding one  in  the  adjoining  arch  by  two  web  plates.  All 
ribs  shall  be  connected  by  three-quarter-inch  tie  rods  at  in- 
tervals of  about  12  feet.  At  the  crown  of  the  arches  the  lower 
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flanges  of  the  ribB  Bhall  be  2  incbes  diatant  from  the  top  of 
the  lagging. 

6.  In  lieu  of  I-beamg  steel  ribs  may  be  imbedded  in  the 
concrete,  consistinj;  of  flat  bars  thoroughly  spliced  together 
with  riTetB  driven  through  the  center  of  each  bar  and  spaced 
8  incbes,  center  to  center,  with  heads  projecting  about  seven- 
eighths  of  an  inch  from  each  face  of  bar,  except  through 
spliced  plates.  The  bars  shall  be  in  pairs  with  their  center 
plate  2  inches  within  the  inner  and  outer  lines  of  the  arch 
respectively.  If  bars  are  used  instead  of  the  I-beams  the  con- 
tractor shall  submit  plans  showing  sections  and  method  of 
construction. 

7.  All  steel  shall  be  umfortn  in  quality.  Finished  part 
mnst  be  free  from  seams,  flaws  or  cracks  and  have  a  work- 
manlike flnish.  The  phosphorus  not  to  exceed  0.08  per  cent. 
Teat  pieces  from  finished  material  shall  have  an  ultimate 
strength  of  from  60,000  to  68,000  pounds  per  square  inch  and 
elastic  limit  of  oue-half  the  ultimate,  shall  not  elongate  less  " 
than  20  per  cent,  in  8  incbes,  and  show  a,  reduction  of  area 
at  point  of  fracture  of  not  less  than  40  per  cent.  It  must  bend 
cold  180  degrees  around  a  curve  whose  diameter  is  equal  to 
the  thickness  of  the  piece  tested,  without  crack  or  flaw  on 
convex  side  of  bend.  In  tension  test  the  fractnre  shall  be 
entirely  silky.  Sections  shall  not  vary  more  than  2^^  per 
cent,  from  those  ordered. 

8.  Concrete. — The  concrete  shall  be  composed  of  clean, 
hard  broken  stone  with  irregular  surface,  clean,  sharp  aaod 
and  Portland  cement,  mixed  in  the  proportions  hereinafter 
specified.  The  stone  must  be  free  from  earth  or  foreign  mat- 
ter and  the  dust  must  be  entirely  removed.  The  sand  mnst 
be  free  from  earth  and  loam,  sharp,  but  not  too  fine.  If  the 
mixing  is  done  by  hand  the  cement  and  sand  shall  first  be 
thoroughly  mixed  in  a  dry  state  in  the  proportions  specified. 
The  stone,  after  being  thoroughly  drenched  with  water,  shall 
then  be  deposited  on  this  mixture.  Clean  water  shall  then  be 
added  and  the  mass  thoroughly  mixed  and  turned  over  until 
each  stone  is  covered  with  mortar,  and  the  batch  shall  be 
deposited  without  delay,  and  thoroughly  rammed  until  all 
voids  are  filled.  No  more  water  shall  be  used  than  the  con- 
crete win  bear  without  quaking  in  ramming.  The  mixing 
must  be  done  as  rapidly  as  possible  and  the  batch  deposited 
on  the  work  without  delay.  Approved  mixing  machines  may 
be  used.  The  ingredients  shall  be  placed  in  the  machine  in  a 
dry  state  in  the  volume  specified  and  thoroughly  mixed,  after 
which  clean  water  shall  be  added  and  the  mixing  continued 
until  the  wet  mixture  is  thorough  and  the  mass  uniform; 
otherwise  the  method  used  in  the  hand-mixing  is  to  be  fol- 
lowed. 

D.Dt.zedbyG00glc 
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9.  For  cement  specification,  aee  chapter  od  Specifications 
for  Cement. 

10.  The  abutments  and  piers  will  be  of  concrete  made  in 
the  proportion  of  1  part  of  Portland  cement,  2  parts  of  sand 
and  7  parts  of  broken  stone  that  will  pass  through  a  2-inch 
ring  (parts  by  volume).  The  abutments  and  pier  concrete 
will  terminate  in  a  hidden  irregular  line  approximately  at 
right  angles  to  the  line  of  tlinist  a»  shown  on  plan. 

11.  The  concrete  for  the  arches  will  be  made  in  proportion 
of  1  part  of  Portland  cement,  .2  parts  of  sand,  4  parts  of 
broken  stone.  The  concreting  of  the  arches  shall  l^e  started 
simultaneously  from  both  hauuchen  in  longitudinal  sections 
wide  enough  at  least  to  include  two  steel  ribs,  each  layer  be- 
ing well  rammed  in  place  before  the  previously  deposited 
layers  shall  have  had  time  to  partially  set.  The  widths  of 
the  sections  shall  be  symraetrical  and  shall  be  uniform  in 
the  several  arches.  The  work  shall  proceed  day  and  night 
continuously  if  necessary  to  complete  each  longitndinal  sec- 
tion. The  sections  while  being  built  shall  be  held  in  place  by 
substantial  timber  forms  perpendicular  to  the  center  and  the 
sides  parallel  to  each  other  and  to  the  axis  of  the  bridge,  and 
these  forms  shall  be  removed  after  the  sections  have  set 
sufltciently  to  admit  of  it. 

12.  The  spandrel  and  abutment  walls  shall  be  of  concrete 
as  specified  for  the  abutments  and  piers.  Each  spandrel  wall 
between  expansion  joints,  each  abutment  wall  and  each  sec- 
tion of  the  arches  must  be  completed  as  continuous  work. 
The  abutments  and  piers  may  be  built  each  in  several  days' 
work,  leaving  the  completed  work  of  each  day  approximately 
at  right  angles  to  the  line  of  thrust,  which  in  the  piers  may  be 
taken  as  vertical.  In  connecting  old  concrete  with  new,  or 
one  section  of  concrete  with  another,  the  section  previously 
placed  shall  be  thoroughly  wet  and  then  slushed  with  pure 
cement,  and  this  must  be  done  immediately  in  advance  of  the 
new  work. 

13.  Sprinkling. — All  concrete  after  taking  its  initial  set 
must  be  kept  moist  by  sprinkling  water  on  it  for  at  least  ten 
days. 

14.  Expansion  joints  will  be  provided  at  the  ends  of  the 
spandrel  walla. 

15.  Waterproofing. — The  upper  surface  of  the  arches  and 
abutments  and  the  lower  6  inches  of  the  spandrel  and  abut- 
ment walls  shall  be  painted  with  coal-tar  pitch  of  the  grade 
used  for  paving  cement.  The  expansion  joints  shall  be  cov- 
ered with  lapped  sheets  of  tar  paper  and  held  in  place  by  the 
same  pitch.  Any  other  suitable  waterproof  material  which 
will  effectaally  exclude  water,  and  satisfactory  to  the  Board 
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of  Public  Works  and  City  Engineer,  can  be  used  in  place  of 
tlie  coal-tar. 

16.  Drainage. — ProvisionB  shall  be  made  for  draining  the 
arches  aDd  piere  in  a  manner  satisfactor;  to  the  Engineer. 

17.  Earth  Fill. — The  space  between  the  spandrel  walls  will 
be  filled  with  sand,  earth  or  other  suitable  material  aud  be 
thoroughly  compacted  by  ramming  or  by  steam  road  roller 
or  other  effective  means  and  be  finished  to  the  proper  grade  to 
receive  the  curbing  and  pavements. 

18.  Paving. — All  curbing,  sidewalks  and  asphalt  paving 
shall  be  executed  according  to  the  plans  and  according  to  the 
standard  specifications  on  file  in  the  office  of  the  Board  of 
Public  Works, 

19.  Stofie  Facing.  ^The  ring  stones,  cornices  and  faces  of 
spandrel  piers  and  abutments  shall  be  of  the  best  quality  of 
Bedford  limestone.  The  spandrel  walls  will  be  backed  with 
concrete  or  rubble  masonry  to  the  thickness  required.  The 
stone  facing  shall  in  all  cases  be  securely  bonded  or  clamped 
to  the  backing.  All  stone  shall  be  rock-faced  with  the  excep- 
tion of  cornices  and  string  courses,  which  shall  be  sawed  or 
bush-hammered.  The  ring  stones  shall  be  dressed  to  true 
radia}  lines  and  laid  in  Portland  cement  mortar  with  joints 
not  to  exceed  one-quarter  of  an  inch.  All  other  stones  shall 
be  dressed  to  true  beds  and  vertical  joints.  No  joint  shall 
exceed  one-quarter  of  an  inch  in  thickness  and  shall  be  laid 
to  break  joints  at  least  9  inches  with  the  course  below.  All 
joints  shall  be  cleaned,  wet  and  neatly  pointed.  The  faces  of 
the  walls  shall  be  laid  on  true  lines  and  to  the  dimensions 
given  on  plan,  and  the  corners  shall  have  a  chisel  draft  one 
inch  wide  carried  up  to  the  springing  line  of  the  arch,  or 
string  course.  All  cornices,  keystones,  brackets,  etc.,  shall 
be  built  into  the  work  in  proper  position  and  shall  be  of  the 
form  and  dimensions  shown  on  plan. 

20.  Hailing. — ^The  railing  shall  be  of  depth  of  stone  as 
shown  on  plan  and  shall  be  brought  to  true  alignment  and  be 
firmly  fastened  to  the  outside  of  each  sidewalk  in  the  position 
shown. 

21.  Cleaning  Up, —  Upon  the  completion  of  the  work  and 
before  final  acceptance  thereof,  the  contractor  shall  remove 
all  temporary  work  from  the  creek  and  all  rubbish  from  the 
street. 

23.  Removal  of  Old  Bridge. — The  old  bridge  shall  be  re- 
moved by  contractor.  The  iron  trusses  shall  be  piled  up  on 
the  hank  and  the  timber  and  the  stone  shall  become  the  prop- 
erty of  the  contractor. 


SPECIFICATIONS  J-OR  THE  USE  OF  CEMENT.  157 

23.  Temporary  Foot  Bridge. — The  contractor  ahall,  at  his 
own  expense,  erect  a  temporary  foot  bridge  six  feet  wide 
across  tbe  creek  during  tlie  construction  of  the  bridge. 

24.  For  aJl  patented  appliances  or  methods  need  in  the 
construotion  of  these  bridges  the  contractor  shaJl  protect  tbe 
city  against  any  and  alt  claims  on  account  of  such  patents 
and  shall  himself  be  held  liable  for  such  claims. 

Tbe  contractor  shall  bid  a  lump  sum  for  each  bridge  com- 
plete. Estimates  shall  be  made  monthly  on  the  amount  of 
work  done,  but  50  per  cent,  of  the  entire  cost  of  the  bridge 
sbal)  be  retained  by  the  city  until  the  entire  bridge  has  been 
constructed,  tested  and  accepted  by  the  city.  The  contractor 
Bball  file  a  gaarnntee  bond  satisfactory  to  the  Board  of  Pub- 
lic Works  for  the  sum  of  five  thousand  dollars  (f5,000),  the 
same  to  be  in  force  for  three  years  after  the  date  of  tbe  final 
acceptance  of  the  work.  Before  the  final  acceptance  of  the 
work  the  contractor  shall  show  a  receipt  in  full  that  all  bills 
have  been  paid. 

EXTBACrS  FROM  SPEaFICATIONS  OF  ILUNOIS  CENTRAL 
RAILWAY  FOR  CONCRETE   WORK. 

Concrete  materials  are  specified  as  follows: 
Crushed  Limestone . — This  sbal)  be  made  by  crushing 
tough,  bard,  clean  limestone  and  screening  same  through  2- 
inch  meshes  or  holes.  The  engineer  or  inspector  in  charge 
shall  reject  crushed  limestonn  which  may  have  any  of  the 
following  defects;  A,  containing  more  than  I  per  cent,  of 
earthy  or  clayey  matter;  H,  nioic  than  20  per  cent,  of  fine 
stone  or  stone  dust,  less  than  i/2  inch  in  size;  C,  more  than  5 
per  cent,  of  soft  or  rotten  liinestone  which  can  be  crushed 
or  powdered  np  in  the  fingers;  1),  more  than  10  per  cent,  of 
flat  stone  larger  than  2  inches  in  greatest  dimensions;  E, 
moce  than  15  per  cent,  of  crnshed  stone  larger  than  specified 
(passing  through  a  2-ini'h  mesh),  unless  there  be  an  equal 
amount  of  fine  material  less  than  14  inch  size;  F,  if  any  of  the 
five  classes  of  defe<-tive  stone  above  named  can  be  modified 
by  mixing  with  additional  material  or  by  breaking  large  stone 
by  hand,  its  nse  may  be  permitted  under  the  direction  of  the 
engineer  or  inspector  in  charge;  G,  the  use  of  clean  gravel  in 
place  of  not  more  than  half  of  the  specified  amount  of  crushed 
limestone  may  be  permitted  at  the  option  of  the  chief  engi- 
neer, or  his  authorized  representative;  but  the  work  shall  be 
done  under  such  special  inatnictions  as  shall  be  given  in  each 
individual  case,  depending  on  the  quality  of  (he  gravel  used 
and  other  existing  conditions. 

Crushed  Granite.  — This  shall  generally  be  used  of  two 
sizes;  a  fine  crushed  granite,  to  hp  used  as  a  substitute  for 
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sand,  aud  a  coarser  size,  particles  of  which  are  not  larger 
than  %  inch  in  greatest  dimenBions,  and  to  be  used  as  a  suh- 
Btitute  for  crushed  limestone  in  making  bridge  seats,  pedestal 
stones,  etc.  All  crushed  granite  shall  be  clean,  entirely  free 
from  dust  and  earthy  or  clayey  matter,  and  each  grade  shall 
be  of  practically  uniform  size.  This  material  shall  always  be 
handled  on  platforms  or  plank,  or  in  some  way  kept  entirely 
free  from  admixture  of  earth,  sand,  etc. 

Sand. — This  shall  consist  of  clean,  sharp  sand  ("pit"  or 
"bank"  sand  being  preferred),  and  saud  shall  not  be  rejected 
if  containing  occasionally  pieces  of  small  gravel.  A  sand  is 
preferred  which  will  not  pass  through  a  sieve  having  30 
meshes  to  the  inch.  Sand  shall  be  free  from  earth  or  alluvial 
matter;  and,  when  tested  by  stirring  with  water  or  by  rub- 
bing in  the  hands,  shall  not  show  the  existence  of  more  than 
0.5  per  cent,  of  loam,  clay  or  earth.  No  sand  shall  be  used 
for  the  outside  finish  of  any  concrete  which  contains  small 
particles  of  coal  or  of  lignite,  although  sand  of  this  character 
may  be  accepted  for  foundation  concrete,  or  for  the  interior 
portion  of  any  heavy  piece  of  concrete  work. 

Ce?neni. — This  shall  in  all  cases  be  approved  by  the  engi- 
neer of  bridges,  and  the  inspector  in  charge  of  the  work  shall 
receive  a  written  approval  before  permitting  concrete  to  be 
made  from  any  cement  delivered.  Where  possible,  cement 
shall  be  delivered  in  time  to  have  samples  properly  taken  and 
sent  to  the  office  of  the  engineer  of  bridges,  for  making  the 
usual  one-day  and  seven  day  teats  of  neat  cement.  Contract- 
ors shall  provide  storehouses  at  the  site  of  the  several  pieces 
of  work  in  which  to  unload  and  store  cement.  Cement  which 
is  delivered  on  board  cars  must  he  unloaded  promptly  and 
stored  in  such  warehouses,  and  the  cars  returned  to  the  com- 
pany's service.  In  no  case  will  it  be  permitted  to  retain  box 
cars  on  the  work  for  the  storage  of  cement.  Cars  which  may 
be  so  held  shall  be  charged  to  the  contractors  at  the  rate  of 
one  dollar  (|1.00)  per  day  for  each  day  after  the  second  day  so 
held  not  unloaded.  Contractors  shall  be  responsible  for  the 
proper  care  of  this  cement  after  it  has  been  received  and 
stored,  and  any  cement  injured  through  carelessness  or  neg- 
lect shall  be  rejected  promptly  by  the  inspector  in  charge.  No 
brand  of  cement  shall  be  used  in  any  concrete  work  which  has 
not  been  accepted  in  writing  by  the  engineer  of  bridges,  such 
acceptance  to  be  based  upon  regular  teats,  where  possible. 
The  inspector  shall,  from  time  to  time,  make  small  pats  of 
pure  cement,  and  of  cement  mixed  with  sand,  to  satisfy  him- 
self that  the  cement  actually  used  is  of  uniform  character, 
and  has  not  been  injured  by  exposure  to  weather  or  in  any 
other    way,  and    may    reject  any  cement  which    is    wet   or 
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lumpy,  or  which  fails  to  set  properly  in  Bample  pats,  and  the 
contactor  shall  remove  the  same  promptly  from  the  work. 

Natural  Cement  Concrete. — This  may  be  useii  where  foun- 
datiotis  are  entirely  submerged  below  low-water  mark  or 
where  there  is  no  risk  of  the  same  being  exposed  to  the  action 
of  the  weather  by  cutting  away  the  surrounding  earth.  It, 
however,  shall  be  need  only  where  a  firm  and  uniform  foun- 
dation is  found  to  exist  after  excavations  are  completed.  In 
all  cases  where  foundations  are  liable  to  be  exposed  to  the 
action  of  the  water,  or  where  the  material  in  the  bottom  of 
excavations  is  soft  or  of  unequal  flrmneas,  Portland  cement 
concrete  must  be  employed  for  foundation  work. 

The  natural  cement  concrete  shall  usually  be  made  in  the 
proportions  (by  measure)  of  1  part  of  approved  cement  to  2 
parts  of  sand  and  6  parts  of  crushed  stone,  all  of  character  as 
above  specified.  For  Portland  cement  concrete  foundations  1 
part  of  approved  cement,  3  parts  of  sand  and  6  parts  of 
crushed  atone  may  be  used.  Wherever  in  the  judgment  of  the 
engineer  or  inspector  in  charge  of  the  work,  a  stronger  con- 
crete is  required  than  is  above  specified,  the  proportions  of 
sand  and  crushed  stone  employed  may  be  reduced,  a  natural 
cement  concrete  of  1,  2  and  4,  and  a  Portland  cement  concrete 
of  1,  2  and  5  being  substituted  for  those  above  specified. 

Portland  Cement  Concrete. — Concrete  for  the  bodies  of 
piers  and  abutments,  for  all  wing-walls  for  same,  and  for  the 
bench  walls  of  arch  culverts  shal!  generally  be  made  in  the 
proportions  (by  measure)  of  1  part  of  cement,  21^  parts  of 
eand  and  fi  parts  of  crushed  stone.  Where  special  strength 
may  be  reciuired  for  any  of  this  work,  concrete  in  the  propor- 
tions of  1,  2  and  Ji  may  he  used;  hut  ell  such  cases  shall  be 
submitted  to  the  judffment  of  the  engineer  of  bridges,  before 
any  change  from  the  usual  speciflcation  is  to  be  allowed. 

For  arch  rings  of  arch  culverts  and  for  parapet  headwalls  . 
and  copings  to  same,  Portland  cement  concrete,  in  propor- 
tions of  I,  2  and  5  shall  generally  be  used.  Concrete  of  these 
proportions  shall  also  generally  be  used  for  parapet  walls 
behind  bridge  seats  of  piers  or  abutments,  and  for  the  fin- 
ished copings  (if  used)  on  wing-walls  of  concrete  abutments, 
also  for  arch  work  in  combination  with  I-beams  or  in  combi- 
nation with  iron  work  for  transverse  loading. 

Bridge  seats  of  piers  and  abutments  and  copings  of  con- 
crete masonry  which  are  to  carry  pedestals  for  girders  or 
longer  spans  of  iron  work,  shall  generally  be  made  of  crushed 
granite  and  Portland  cement,  in  the  proportion  (by  measure) 
of  1  part  of  approved  cement,  2  parts  of  fine  granite  screen- 
ings and  .1  parts  of  coarser  granite  screenings,  the  larger 
of  which  shall  not  exceed  %  inch  in  greatest  dimension. 
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Mixing  Concrete. — All  concrete  must  be  mixed  on  substan- 
tial platforms  of  plank  or  boards  securely  fastened  together, 
so  that  the  various  materials  of  the  concrete  can  be  kept  ea- 
tirely  free  from  admixture  of  foreign  matter.  Hand-mixed 
concrete  shall  not  be  made  in  batches  of  more  than  one  yard 
in  each  batch.  The  proper  amount  of  the  several  kinds  of 
material  shall  be  measured  in  some  way  which  is  entirely 
satisfactory  to  the  engineer  or  inspector  in  charge  of  the 
work,  80  that  they  may  be  satisfied  that  the  requisite  pro- 
portions of  each  kind  of  material  are  delivered  for  each  batch 
of  concrete.  Satisfactory  methods  of  measurement  will  be 
the  use  of  headless  and  bottomless  barrels  for  measuring 
sand  and  broken  stone;  the  use  of  boxes  into  which  the  sand  . 
and  stone  may  be  cast  and  leveled  off  (the  boxes  then  being 
removed),  or  the  use  of  square  and  uniform  sized  wheelbar- 
rows, expressly  desijcned  for  this  purpose.  The  measurement 
of  sand  and  broken  stone  in  the  ordinary  shallow,  round  bot- 
tom wheelbarrows  will  not  be  considered  satisfactory,  and 
shall  not  be  permitted. 

The  detail  of  mixing  concrete  by  hand  shall  be  generally  as 
follows:  The  proper  amount  of  sand  shall  be  measured  out 
and  spread  upon  the  concrete  platform,  and  the  proper 
amount  of  cement  shall  be  delivered  wid  spread  upon  the 
same;  the  sand  and  cement  shall  be  turned  over  dry,  either 
by  means  of  shovels  or  hoes,  until  they  are  evenly  mixed. 
They  shall  then  be  wet  and  made  into  a  rather  thin  mortar, 
and  shall  then  again  be  spread  into  a  uniform  and  thin  layer 
upon  the  concrete  platform.  The  proper  amount  of  concrete 
stone  (the  same  having  been  previously  drenched  with  water) 
shall  be  spread  upon  the  mortar,  and  the  whole  shall  be 
turned  over  at  least  twice,  either  by  shovels  or  hoes,  before 
it  is  loaded  into  wheelbarrows,  or  in  any  other  way  taken  to 
be  placed  in  the  work.  In  wetting  the  mixture  of  sand  and 
cement  to  make  the  mortar,  and  in  wetting  the  subsequent 
mixture  of  of  stone,  sand  and  cement  (if  necessary),  a  spray 
or  sprinkler  shall  be  used.  The  water  must  not  be  dashed 
upon  the  mass  in  buckets  or  large  quantities,  or  by  means  of 
a  jet.  The  inspector  shall  insist  that  the  resultant  mixture 
of  sand,  cement  and  stone  is  as  nearly  as  possible  uniform  in 
character,  the  mortar  being  equally  distributed  throughout 
the  mass  of  the  stone.  The  inspector  shall  also  see  that  the 
mixture  is  neither  too  wet  nor  too  dry.  It  should  be  of  such 
a  consistency  that,  when  thoroughly  rammed,  it  will  quake 
slightly,  but  it  should  not  be  thin  enough  to  quake  in  the 
barrow,  or  before  ramming.  The  inspector  shall  satisfy 
himself  that  the  proper  proportions  of  cement,  sand  and 
stone  are  used,  checking  from  day  to  day  or  from  time  to  time 
with  the  total  amount  of  each  which  is  received  and  used. 
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Machine-mixed  concrete  shall  be  made  of  the  same  general 
coBBistencT  an  the  band-mixed  concrete  above  specified. 
Proper  precautions  shall  be  taken  to  see  that  the  requisite 
proportions  of  the  different  ingredients  are  used.  If  machines 
are  need  which  are  not  provided  with  devices  to  deliver  each 
of  them,  the  process  of  making  the  concrete  shall  generally 
be  aa  follows:  The  proper  amount  of  sand,  cement  and  stone 
for  a  batch  not  to  exceed  one  yard  of  concrete  shall  be  deliv- 
ered on  the  platform  and  roughly  mixed  together  so  that 
when  the  dry  mass  is  cut  down  and  delivered  to  the  mixer 
by  means  of  shovels  proper  amounts  of  each  of  the  ingredi- 
ents are  bandied  in  each  shorelfni. 

It  will  not  he  regarded  as  a  satisfactory  process  to  deliver 
crushed  stone,  sand  and  cement  at  random  to  the  mixer  with- 
out taking  some  special  means,  as  above  described,  to  insure 
the  delivery  of  the  proper  quantities  of  each  ingredient  as 
nearly  as  may  be  simultaneously. 

Jholds.—Molda  of  substantial  character  shall  be  made  in 
which  to  construct  all  concrete  work.  The  material  for  these 
molds  shall  be  furnished  by  the  contractor,  and  the  expense 
of  furnishing  this  material  and  of  constructing  and  removing 
all  molds  shall  be  covered  in  the  price  per  yard  paid  to  the 
contractor  for  the  several  classes  of  concrete  work  called  for. 
The  face  of  the  mold  next  to  the  concrete  shall  be  finished 
smooth,  planks  which  are  dressed  at  least  on  one  aide  being 
employed  for  this  purpose.  Material  for  the  molds  shall  be 
of  sufBcient  strength  so  that  they  shall  he  practically  unyield- 
ing during  the  process  of  filling,  tamping,  etc.  The  different 
parts  of  the  frame  work  for  the  mold  may  he  fastened  to- 
gether, if  desired,  by  the  rods  or  wires  extending  through  the 
concrete.  If  tie  rods  are  used  they  shall  be  so  designed  that 
no  iron  work  will  be  left  outside  of  the  concrete  or  within  less 
than  2  inches  from  the  face  of  the  same  when  the  molds  are 
removed.  This  may  be  accomplished  by  sleeve  nut  connec- 
tions which  will  permit  the  removal  of  the  projecting  ends  of 
bolts  or  rods,  etc.,  leaving  only  small  holes  in  the  concrete 
which  can  be  stopped  with  pointing  mortar  after  removing 
the  molds.  Another  satisfactory  method  of  bracing  molds  is 
to  construct  them  with  cross  ties  between  the  front  and  back, 
these  ties  to  be  placsd  at  frequent  intervals  above  the  lower 
portion  of  the  mold  and  to  be  removed  as  the  concrete  is 
built  up,  the  studding  out  of  which  the  molds  are  constructed 
being  sufficiently  long  to  extend  above  the  top  of  the  finished 
masonry,  and  at  least  one  set  of  ties  being  used  above  this 
level,  in  general  2-inch  plank,  sized  to  approximately  1% 
inches  thickness,  shall  be  used  for  the  facing  of  all  molds, 
and  studding  for  frames  shall  be  placed  at  intervals  of  not 
more  than  4  feet.    The  planking  forming  the  lining  of  the 
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molds  Bball  invariably  bo  fastened  to  tbe  Btudding  id  per- 
fect!; boriKontal  linps,  the  ends  of  these  planks  shall  be 
neatly  bntted  agaiaat  each  other,  and  the  inner  surface  of  tbe 
mold  Bball  be  as  nearly  as  possible  perfectly  smooth,  without 
crevices  or  offsets  between  the  sides  or  ends  of  adjacent 
planks.  Where  planks  are  used  a  second  time  they  shall  be 
thoroughly  cleaned,  and,  if  necessary,  the  sides  and  ends 
shall  be  freshly  jointed  so  as  to  make  a  perfectly  smooth  fin- 
ish to  the  concrete. 

The  molds  for  projecting  copings,  bridge  seats,  parapet 
walls  and  all  finished  work  shall  be  constructed  in  a  first- 
class,  workmanlike  manner,  and  shall  be  thoroughly  braced 
and  tied  together,  dressed  surfaces  only  being  exposed  to  the 
contact  of  concrete,  and  these  surfaces  shall  be  soaped  or 
oiled  if  necessary,  so  as  to  make  a  smoothly  finished  piece  of 
work.  The  top  surfaces  of  all  bridge  seats,  parapets,  etc., 
shall  be  made  perfectly  level,  unless  otherwise  provided  in  tbe 
plans,  and  shall  be  finished  with  long,  straight  edges,  and  all 
beveled  surfaces  or  washes  shall  be  constructed  in  a  true  and 
uniform  manner.  Special  care  shall  be  taken  in  tbe  construc- 
tion of  the  vertical  angles  of  tbe  masonry,  and  where  I-beams 
OP  other  iron  work  are  not  used  in  tbe  same,  small  wooden 
strips  shall  be  set  in  the  corners  of  the  mold,  so  as  to  cut  oflE 
the  corners  at  an  angle  of  i5°,  leaving  a  beveled  face  about 
ly^  to  2  inches  wide,  instead  of  a  right-angled  comer. 

Where  wing  walls  are  called  for  which  have  slopes  corre- 
sponding to  the  angle  of  repose  of  earth  embankments,  these 
slopes  shall  be  flnisbed  in  straight  lines  and  surfaces,  tbe 
mold  for  such  wing  walls  and  slopes  being  constructed  with 
its  top  at  the  proper  slope,  so  that  tbe  concrete  work  on  the 
slope  may  be  finished  in  short  sections,  say  from  3  to  4  feet 
in  length,  and  bonded  into  the  concrete  of  the  horizontal  sec- 
tions before  the  same  shall  be  set,  each  short  section  of 
sloped  surface  being  grooved  with  a  cross  line  separating  it 
from  adjacent  sections.  It  will  not  be  permitted  to  finish  the 
top  surface  of  such  sloped  wing  walls  by  plastering  fresh  con- 
crete upon  the  top  of  concrete  which  has  already  set,  but  the 
finished  work  must  be  made  each  day  as  the  horizontal  layers 
are  carried  up,  to  accomplish  which  tbe  mold  must  be  con- 
structed complete  at  tbe  outset;  or,  if  the  wing  wall  is  very 
high,  short  sections  of  the  mold,  including  the  form  for  the 
slopes,  must  be  completed  as  the  horizontal  planking  is  put 
in  place. 

Foundation  concrete  may  be  put  into  excavations  without 
the  use  of  molds,  provided  the  sides  of  the  excavation  are  rea- 
sonably true  and  the  material  is  sufliciently  firm,  so  that  the 
concrete  may  be  rammed  thoroughly  without  yielding  to  the 
adjacent  earth.    Whore  a  cheaper  kind  of  concrete  is  used  for 
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foundation  work,  the  top  of  tbe  same  shall  be  floished  smooth 
and  leyel,  the  corners  and  edges  being  thoroughly  rammed 
and  compacted,  and  tbe  whole  aarface  filled  fnll  of  mortar. 
It  will  not  be  satisfactory  to  leave  a  honey-combed  surface  or- 
one  on  which  a  lot  of  loose  concrete  is  left  scattered  about. 

Jt  ie  not  expected  that  the  surface  of  such  foundation  work 
shall  be  accurately  leveled  unless  ciit-stoue  masonry  is  to  be 
built  upon  it,  but  the  inspector  muet  insist  that  that  portion 
of  such  foundation  concrete  which  projects  outside  of  the 
masonry  which  is  to  be  bnilt  upon  the  foundation  must  he 
thoroughly  rammed  and  compacted,  and  must  have  a  finished 
surface.  If  this  cannot  be  accomplished  without  constructing 
a  mold  for  the  upper  portion  of  such  foundation,  the  con- 
tractor shall  furnish  material  and  construct  such  mold,  and 
the  cost  of  the  same  shall  be  included  in  tbe  price  of  the  foun- 
dation concrete. 

Iron  rails  to  he  furnished  by  the  railroad  company  shall  be 
laid  and  imbedded  in  such  manner  as  may  be  specified  in  sucb 
foundation  concrete  as  in  tbe  opinion  of  the  engineer  of 
bridges  needs  snch  strengthening,  and  no  extra  charge,  except 
the  actual  cost  of  handling  the  same,  shall  be  made  by  tbe 
contractor  for  such  work,  but  tbe  volume  of  such  iron  shall  be 
estimated  as  concrete. 

Where  I-beams  are  to  be  placed  in  the  angles  of  concrete 
piers  as  a  protection  against  ice,  drift,  etc.,  these  shall  be  set 
np  and  securely  held  in  position  so  that  they  will  extend  1 
foot  ormore  into  the  foundation  concrete.  The  planking  of 
molds  shall  be  fitted  carefully  to  the  projecting  angles  of 
these  I-beams  and  small  fllleta  of  wood  shall  be  fitted  in  be- 
tween tbe  inner  faces  of  the  mold  and  the  rounded  edges  of 
tbe  I-beam  flanges  so  that  no  aharp  projecting  angle  of  con- 
crete will  be  formed  as  the  work  is  constructed. 

These  fillets  may  be  made  in  short  pieces  and  fastened 
neatly  into  the  mold  as  the  layers  of  concrete  are  carried  up. 
Such  I-beams  will  generally  be  fnrniahed  of  sufDcient  length 
to  extend  at  least  6  inches  above  the  top  of  the  battered  ma- 
sonry' into  the  concrete  coping,  and  special  pains  shall  he 
taken  to  tamp  the  concrete  tborougbly  around  the  I-beams, 
and  to  finish  tbe  coping  above  and  around  the  ends  of  the 
same,  so  as  to  make  a  compact  and  solid  bearing  against  the 
iron  work. 

Where  anchor  bolts  for  bridge-aeat  castings  are  required 
they  shall  be  set  in  place  and  held  firmly  as  to  position  and 
elevation,  by  templeta,  securely  fastened  to  the  mold  and 
framing.  Such  I-beams  and  anchor  holts  shall  be  imbedded 
in  the  concrete  work  without  additional  expense  beyond  the 
price  to  be  paid  per  yard  for  the  several  classes  of  concrete 
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in  which  siirb  iron  is  placed,  the  volume  of  iron  being  esti- 
mated as  concrete. 

After  ttie  worb  ie  finished  and  thoroughly  get  all  molds 
■Bhall  he  removed  by  the  contractor.  They  shall  generally  be 
allowed  to  Btand  not  less  than  48  hours  after  the  last  con- 
crete work  shall  have  been^  done.  lo  cold  weather  molds' 
shall  be  allowed  to  stand  a  longer  period  before  being  re- 
moved, depending  upon  the  degree  of  cold.  No  molds  shall  be 
removed  in  freezing  weather,  nor  until  after  the  concrete 
shall  have  had  at  le«st  48  hours,  with  the  thermometer  at  or 
above  40"  F.,  in  which  to  set. 

Placing  Concreie. ^-Concrete  shall  generally  be  placed  in 
the  work  in  layers  not  exceeding  ft  inches  in  thickness,  and,  in 
general,  one  iaypr  shall  l>e  entirely  completed  before  another 
«ne  is  commenced.  If  delivered  by  wheelbarrows  it  shall  be 
dumped  as  closely  as  possible  where  required,  so  as  to  avoid 
as  much  as  possible  the  handling  or  turning  over  the  same  by 
means  of  shovels  within  the  excavation  or  mold.  Where  it  is 
not  practicable  entirely  to  complete  one  layer  before  com- 
mencing a  second  one.  a  plank  6  inches  wide  or  more  shall 
be  securely  fastened  into  the  excavation  or  mold,  against 
which  the  end  of  the  layer  of  concrete  shall  be  rammed,  thus 
providing  for  a  vertical  joint  in  this  layer  of  concrete,  and  if 
a  second  layer  haa  to  be  stopped  short  of  the  full  length  of 
the  work,  a  second  cross  plank,  placed  at  least  1  foot  back 
from  the  end  of  the  first  layer,  shall  be  secured  to  the  excava- 
tion or  to  the  mold,  against  which  to  ram  the  second  layer  of 
concrete.  I^ayers  of  concrete  masonry  must  not  be  tapered 
oft  in  wedge-shaped  slopes,  but  must  be  built  with  square 
ends  in  the  method  above  described,  and  the  surface  of  each 
projection  shall  be  finished  hard  and  smooth,  and  flushed  full 
of  mortar,  no  porosities  or  loose  stone  being  left  thereon. 
Layers  must  not  be  made  of  greater  thickness  than  6  inches, 
unless  specially  permitted,  and  each  layer  must  be  thor- 
oughly rammed,  and  the  concrete  must  be  of  such  consistency 
that  heavy  ramming  will  produce  a  slight  quaking  action.  In 
other  words,  the  concrete  must  be  so  thoroughly  compacted 
that  there  will  be  no  pores  or  open  spaces  between  the  stone 
of  which  it  consists,  which  are  not  thoroughly  filled  with 
mortar. 

The  inspector  shall  insist  upon  the  thorough  compacting 
and  ramming  of  all  concrete,  and  shall  see  that  a  sufficient 
number  of  men,  furnished  with  suitable  rammers,  are  as- 
signed to  this  work.  Enough  men  shall  be  employed  ram- 
ming so  that  each  batch  may  be  spread  and  rammed  before 
another  batch  is  dumped  within  the  mold.  The  ramming 
must  be  completed  as  the  work  progresses. 

Google 
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Foandatton  concrete,  if  put  into  excavations  which  are  not 
protected  by  molds,  need  not  have  any  special  attention  given 
to  the  finish  of  the  concrete  against  the  earth  around  it. 
Where  it  is  necessary  to  use  molds  in  the  construction  of 
foundation  work  the  finer  material  of  the  concrete  shall  be 
worked  to  the  outer  portion  of  the  mass  against  the  molds, 
so  as  to  insure  the  flUing  with  mortar  of  all  poree  or  open 
spaces  between  the  concrete  stone.  As  before  described,  the 
top  surface  of  all  foundation  concrete  shall  be  dnisbed,  so 
that  DO  loose  stone  or  open  and  porous  places  are  left  upon 
the  same,  especially  in  the  portions  of  the  foundation  which 
project  outside  the  upper  portion  of  the  work.  If  necessary, 
the  inspector  shall  have  the  contractor  make  batches  of  mor- 
tar, eoDsisting  of  1  part  of  cement  to  3  parts  of  sand,  the 
same  being  thoroughly  mixed,  and  shall  cover  the  whole  sur- 
face of  the  foundation  concrete  with  enough  of  this  morta^ 
to  flush  full  all  such  open,  porous  places. 

A  facing  of  mortar,  consisting  of  1  part  of  cement  (oy 
measure)  to  2  parts  of  sand,  shall  be  put  in  next  to  the  molds, 
for  all  Portland  cement  concrete  work  for  piers,  abutments, 
arches,  wing  walls,  parapet  walls,  and  any  other  places  where 
directed  by  the  engineer  in  charge,  to  form  a  finish  for  all 
such  parts  of  the  above  classes  of  work  as  are  to  be  exposed 
to  the  weather,  or  which  are  liable  to  become  so  exposed.  A 
similar  facing  shall  be  used  for  the  top  surface  of  all  con- 
crete masonry  not  finished  with  granitoid  work,  and  such 
surfaces  shall  be  finished  in  the  style  of  sidewalk  work. 

It  is  not  intended  to  use  such  a  faring  on  the  backs  of  abut- 
ments or  wing  walls,  against  which  earth  filling  is  to  he 
placed,  and  where  the  same  must  necessarily  be  maintained, 
but  the  same  shall  be  used  for  the  faces  and  for  the  upper  12 
inches  on  the  backs  of  all  wing  walls,  for  the  backs  of  parapet 
walls,  for  the  intrados  of  all  arch  work,  and  aa  a  plastering 
on  the  outside  of  the  same,  and  in  all  such  places  where  the 
washing  away  of  earth  may  expose  concrete  work  to  the 
action  of  the  weather.  ]t  is  not  intended  to  use  such  facing 
for  any  copings,  bridge-seats,  parapets,  etc.,  which  are  to  be 
of  granitoid  construction.  The  exact  thickness  of  IV2  inches 
for  this  facing  shall  be  secured  in  the  following  manner:  A 
piece  of  sheet  iron  6  inches  in  width  {the  height  of  one  course 
of  concrete)  and  of  any  convenient  length,  say  from  6  feet 
upwards,  having  small  angle  irons,  the  projectiug  leg  of 
which  shall  be  I14  inches  in  width  riveted  to  its  face  at  inter- 
vals of  about  2  feet  and  provided  with  handles  standing  above 
the  upper  edge  at  or  near  each  end,  shall  be  furnished  by  the 
contractor  for  use  at  each  piece  of  work  where  necessary. 
This  piece  of  iron  plate,  if  placed  with  the  projecting  angles 
against  the  face  of  the  mold,  will  leave  a  space  of  ly^  inches 
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betweeD  it  and  the  mold.  Thia  space  sfaall  be  filled  with  tint 
mortar  required  for  the  facing,  which  mortar  shall  be  mixed 
in  small  batches  from  time  to  time  as  needed  for  the  work. 
When  the  space  between  the  iron  plate  and  the  mold  is  filled 
and  tamped  with  a  cthovel  or  other  tool  to  insure  complete 
filling  of  the  whole  space  between  the  iron  plate  and  the  face 
of  the  mold,  and  when  the  layer  of  ordinary  concrete  ia  backed 
up  against  thia  iron  plate,  it  is  to  be  withdrawn  by  means  of 
the  handles  and  the  whole  mass  of  concrete  rammed  in  one 
uniform  layer.  The  inspector  ahall  aee  that  the  space  of  1^ 
inches  is  entirely  filled  with  the  mortar,  which  should  be  of 
anch  consistency  that  it  will  flow  somewhat  freely.  At  the 
same  time  this  mortar  mast  not  be  made  bo  thin  that  the 
crushed  stone  may  be  forced  through  it  in  the  proceaa  of 
ramming.  By  uaing  the  mold  in  the  manner  above  described 
the  face  of  each  layer  may  be  made  of  exactly  the  right 
amount  of  mortar,  and  the  proper  thickneaa  of  the  layer  may 
be  accurately  determined.  The  intention  is  that  the  facing 
and  the  backing  shall  be  rammed  and  aet  together.  In  no 
case  is  one  to  be  put  in  in  advance  of  the  other,  or  so  that 
either  may  set  before  the  other.  In  no  case  shall  the  inspector 
or  engineer  in  charge  permit  any  work  to  be  finished  by  plas- 
tering mortar  on  concrete  which  has  set,  but  should  it  be- 
come necessary  at  any  time  to  refinish  a  surface  which  has 
aet,  it  shall  be  picked  oft  so  that  at  least  3  inchea  of  mortar 
can  be  added,  and  the  surface  of  the  old  concrete  shall  be 
roughened  and  thoroughly  wet  before  new  material  is  added, 
such  new  material  being  mortar  as  specified  for  facing. 

Layers  of  concrete  shall  be  kept  truly  horizontal,  and  if, 
for  any  reason,  it  is  necessary  to  stop  work  for  an  indefinite 
period,  it  shall  be  the  duty  of  the  inspector  and  of  the  con 
tractor  to  aee  that  the  top  aurface  of  the  concrete  is  properly 
finished,  so  that  nothing  but  a  horizontal  line  shall  show  on 
the  face  of  the  concrete,  as  the  joint  between  portions  of  the 
work  constructed  before  and  after  such  period  of  delay.  If, 
for  any  reason,  it  is  impossible  to  complete  an  entire  layer, 
the  end  of  the  layer  shall  be  made  aqnare  and  true  by  the  use 
of  a  temporary  plank  partition.  No  irregular,  wavy  or  slop- 
ing lines  shall  be  permitted  to  show  on  the  face  of  the  con- 
crete work  as  the  result  of  constructing  different  portions  of 
the  work 'at  different  periods,  and  none  but  horizontal  or  ver- 
tical lines  shall  be  permitted  in  such  cases. 

Where  concrete  ia  to  be  put  into  a  foundation  below  water 
level,  ali  water  shall  as  far  as  possible  be  removed  from  the  ■ 
excavation.  If  it  is  impossible  by  means  of  the  ordinary 
pumping  facilities  to  control  the  flow  of  water,  the  excava- 
tion may  be  taken  out  in  sections,  and  the  concrete  may  be 
placed  in  the  foundation,  section  by  section.     Special  care 
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should  be  taken  to  ram  thoroughly  the  bottom  layer  of  con- 
crete, and  to  remove  all  mud  aud  clay  from  the  vertical  face 
of  each  sention  of  concrete,  as  additional  sections  are  exca- 
vated and  prepared  for  addition  of  concrete  work.  Where 
the  foundation  is  soft,  as,  for  example,  where  piles  are  used, 
either  fine  or  coarse  broken  stone  may  be  spread  over  the 
bottom  of  the  excavation  and  thoroughly  rammed  into  the 
earth  before  putting  in  any  concrete.  In  no  case  shall  a  dry 
mixture  of  sand,  cement  and  crushed  stone  be  put  into  a  foun- 
dation without  thorough  mixing.  Where  strata  of  gravel  and 
sand  permit  the  entrance  of  water  into  the  foundation  with 
such  freedom  that  small  sections  of  the  same  cannot  he  exca- 
vated and  pumped  out  for  concreting,  a  grout  of  pure  cement 
or  of  a  mixture  of  cement  and  I  or  2  parts  of  sand  may  be  in- 
jected through  a  pipe  into  the  loose  gravel  and  sand  in  the 
bottom  of  the  foundation;  this  work  being  done  while  the  ex- 
cavation is  filled  with  water.  The  pipe  through  which  this 
grout  is  passed  should  be  pushed  a  few  inches  below  the 
surface  of  the  gravel,  and  a  bucketful  or  more  of  grout  should 
be  poured  down  through  the  pipe,  the  pipe  being  then  moved 
1  or  2  feet  and  the  operation  repeated,  distributing  the  grout 
over  the  whole  area  of  the  bottom  to  be  thus  cemented  and 
the  work  then  should  be  allowed  to  stand  for  24  to  36  hours. 
It  will  generally  he  found  that  the  sand  and  gravel  will  be 
converted  into  a  water-tight  concrete,  permitting  the  pump- 
ing out  of  the  excavation. 

Where  it  is  impossible  to  complete  parapet  walls,  copings, 
etc.,  on  account  of  stringers  or  other  wood  or  iron  work  nec- 
essary to  maintain  structures  over  which  tracks  are  in  use, 
all  work  shall  be  finished  to  horizontal  and  vertical  lines, 
and  with  surfaces  filled  with  mortar,  so  that  when  possible  to 
complete  the  concrete  work  the  joint  between  the  new  and 
the  old  work  shall  show  nothing  but  straight,  level  and  ver- 
tical lines. 

Expansiott  Joints. — Where  masonry  structures  are  more 
than  100  ft.  in  length,  such  provision  for  expansion  joints 
shall  be  made  as  may  be  specified  by  the  engineer  of  bridges 
or  his  assistants.  Generally  in  the  construction  of  large 
arches,  or  of  smaller,  long  concrete  arches,  the  work  shall  be 
subdivided  into  sections  of  approximately  25  ft.  in  length, 
each  section  being  separated  from  the  adjacent  one  by  a  ver- 
tical joint  extending  enti^-ely  through  the  bench  walls,  arch 
rings,  etc.;  but  the  foundation  work  shall  be  stepped  as  pre- 
viously explained,  and  made  in  one  continuous  monolithic 
mass.  Temporary  vertical  partitions  shall  be  put  into  the 
molds,  against  which  the  concrete  shall  be  thoroughly 
rammed,  where  arch  culverts  are  subdivided  into  short 
lengths  as  above  specified,  these  partitions  being  removed  aa 
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each  section  is  completed,  and  the  next  adjacent  section  being 
rammed  against  the  concrete  already  constructed  and  set. 
The  joints  thus  made  shall  not  be  Hushed  with  mortar,  nor 
shall  any  attempt  be  made  to  make  the  fresh  concrete  adhere 
to  the  older  work,  but  a  small  beveled  strip  of  wood  shall  be 
set  in  the  angle  next  to  the  temporary  partition  so  as  to  make 
a  "V"  groove,  defining  the  joint  and  leaving  a  depth  of,  say, 
%-in.  on  the  finished  face  of  the  work,  it  being  the  intention 
that  any  contraction  sbHll  open  or  that  settlement  shall  effect 
a  sliding  action  at  such  vertical  joints,  rather  than  to  break 
up  the  concrete  in  the  separate  sections. 

Pointing.— Aitev  the  molds  are  removed,  if  there  should  be 
found  any  small  pits  or  openings  on  the  exposed  fares  of  the 
concrete  (or  it  bolts  are  used  for  securing  the  molds  the  ends 
of  which  are  removed,  leaving  small  holes),  all  such  holes,  pits 
or  porous  places  shall  be  neatly  stopped  with  pointing  mor- 
tar, made  of  equal  parts  of  cement  and  sand  and  mixed  in 
small  quantities  to  be  used  before  the  same  shall  set.  Al- 
though it  has  not  been  specified  to  use  a  facing  of  mortar  for 
such  masonry  as  is  to  be  permanently  buried  or  covered  by 
earthwork,  such  masonry  shall  not  be  constructed  and  left 
with  pores  and  honey-combed  surfaces.  All  such  pores  and 
openings  shall  be  stopped  with  a  pointing  mortar,  composed 
of  1  part  of  cement  and  2  par):s  of  sand,  the  same  to  be  neatly 
filled  into  all  openings  and  smoothly  finished,  in  advance  of 
any  filling  against  such  work. 

Name  Plate  and  Date.—K  name  plate  and  date  shall  be  fur- 
nished by  the  contractor  and  put  upon  one  piece  of  masonry 
at  each  bridge  or  job  constructed  by  him,  such  plate  to  be  of 
brass  or  copper  or  other  durable  metal,  furnished  with  bolts 
or  projections  on  the  back  to  be  buried  in  the  concrete  ^nd  to 
secure  it  firmly  to  the  same,  and  having  on  it  the  contractor's 
name  and  the  date  of  the  year  in  which  the  concrete  work  is 
constructed.  These  plates  should  be  placed  upon  the  parapet 
walls  of  abutments,  concrete  arches  and  pipe  culverts,  and 
upon  the  ends  of  the  bridge  seats  of  piers,  where  they  can  be 
plainly  seen  and  easily  read.  These  should  be  set  as  the  con- 
crete work  is  finished  and  should  be  level  with  the  surface  of 
the  same. 

Extra  Work. — It  is  the  intention  of  the  foregoing  specifica- 
tions that  work  of  all  kinds  shall  be- done  by  unit  prices.  It 
shall  be  paid  for  at  rates  per  unit  of  measure  of  the  several 
kinds  of  work  required.  Wherever,  in  the  judgment  of  the 
engineer  in  charge,  such  prices  are  unfair  to  the  contractor, 
the  conditions  shall  be  fully  explained  to  the  engineer  of 
bridges,  whose  permission  shall  be  obtained  in  writing  for  all 
extra  work  to.be  done.    Generally  such  work  shall  be  done  at 
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the  actual  coat,  and  the  contractor  shall  be  allowed  10;t  in  ad- 
dition, to  cover  Biiperintendence,  the  use  of  tools,  etc.  No 
other  rate  will  be  allowed,  unless  specially  provided  when  the 
work  is  ordered. 

A  daily  report  of  forces  employed  and  material  used  in  all 
extra  work  shall  be  made  by  the  foreman  on  the  work  to  the 
assistant  engineer  or  inspector  in  charge  of  the  work,  who 
shall  check  the  same  from  day  to  day  and  settle  all  disputed 
questions  as  to  labor  and  material  used.  A  return  of  all  such 
extra  work  shall  be  made  by  the  contractor  (or  by  his  fore- 
man) at  the  end  of  each  month,  which  shall  be  given  to  the 
engineer  or  inspector  on  the  work  for  certification,  and  shall 
be  sent  to  the  engineer  of  bridges,  with  the  estimate  of  work 
done  at  contract  prices,  so  that  the  monthly  estimate  may 
cover  all  work  done  during  the  month.  In  general,  all  bills  for 
extra  work  claimed  to  have  been  done  by  the  contractors  shall 
be  rendered  monthly  and  shall  be  certified  to  by  the  engineer 
or  inspector  in  charge  of  the  work. 

EXTRACTS  FROM   THE  RULES  AND  INSTRUCTIONS  FOB  MASONS 

ON    "COMPANY"   WORK  OP   NEW   YORK  CENTRAL  & 

HUDSON  RIVER  RAILROAD. 

Concrete  Mixing. — Mix  the  cement  and  sand  as  follows: 
Spread  about  one-half  of  the  sand  to  be  used  in  a  batch  of 
mortar  evenly  over  the  bed  of  the  mortar  box,  then  spread 
the  cement  evenly  over  the  top  of  the  sand,  and  finally  spread 
the  remainder  of  the  sand  on  top.  The  sand  and  cement 
sbonld  then  be  thoroughly  mixed  by  turning  and  returning  at 
least  six  times  with  a  shovel",  l^e  mixture  is  then  drawn  to 
one  end  of  the  box  and  water  poured  in  at  the  other  end. 
Then  draw  the  mixture  down  to  the  water  with  a  hoe,  small 
quantities  at  a  time,  and  mix  vigorously  until  there  is  a  good 
stiff  mortar.  Enough  water  should  be  used  so  that  the  mortar 
will  work  well  under  the  trowel.  Then  level  off  the  mixture 
and  spread  over  it  the  required  amount  of  broken  stone  or 
gravel,  which  should  be  first  moistened;  then  thoroughly  mix 
the  whole  mass  by  turning  and  returning  it  with  shovels  in 
rows,  at  all  times  preserving  the  same  thickness  of  the  mass 
until  the  mortar  thoroughly  fills  all  the  interstices. 

A  thorough  mixture  of  the  ingredients  is  the  first  condi- 
tion of  a  good  concrete. 

A  mortar  box  with  detachable  sides  will  be  found  econom- 
ical and  convenient  for  concrete  mixing. 

Concrete  Laying.^Aftev  the  concrete  is  mixed  it  should  be 
quickly  laid  in  sections,  in  layers  not  exceeding  8  inches  in 
thickness;  and  shall  be  thoroughly  rammed  with  2-man  ram- 
mers, weighing  not  less  than  30  pounds  each,  until  the  water 
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flushes  to  the  surface.  It  shall  be  allowed  at  least  twelve 
hours  to  set  before  any  work  is  laid  on  it.  Concrete  mixed 
for  over  one  hour  will  not  be  allowed  in  the  work. 

Forms  of  timber  shall  be  used  wherever  necessary  to  main- 
tain the  dimenaioDB  of  the  concrete  shown  on  the  plans. 

Facing  Concrete. — Concrete  for  facing  old  masonry  shall 
consist  of  1  part  best  quality  Portland  cement,  2  parts  clean, 
coarse,  sharp  sand,  and  4  parts  of  %-inch  broken  atone,  with 
outer  facing  consisting  of  a  mortar  of  the  proportions  of  one 
part  Dyckerhoff,  Oermania,  or  other  apprpved  imported  Port- 
land cement,  to  2  parts  clean,  coarse,  sharp  sand  of  an-aver- 
age  thickness  of  1  inch  deposited  simultaneously  with  the 
backing;  to  be  securely  fastened  to  the  old  masonry  with 
anchors  and  twisted  rods  as  shown  on  the  standard  plan. 
Use  molds  as  specified  below. 

Molds.  — The  concrete  shall  be  deposited  in  molds  made 
from  dressed  matched  siding  firmly  held  in  place  by  exterior 
braces,  posts,  etc. ;  or  by  bolts  or  ties  so  made  as  to  be  re- 
moved from  the  work  and  leave  no  iron  within  1  inch  of  the 
face  of  the  finished  work.  The  siding  shall  be  set  truly  hori- 
zontal, with  butt-joints  truly  vertical  and  with  the  faces 
against  which  the  concrete  is  to  be  placed,  dressed,  and  set 
to  true  planes,  and  covered  with  soft  soap  or  other  approved 
material  to  prevent  "sticking."  After  the  molds  are  re- 
moved, any  open  or  porous  places  shall  be  neatly  stopped  with 
pointing  mortar;  and  if  so  directed  by  the  engineer,  the  ex- 
posed faces  of  the  work  shall  be  washed  with  neat  Portland 
cement  to  give  a  uniform  smooth  finish  to  the  exposed  sur- 
faces. 

Temperature  Changes.  —In  large  structures,  provision  for 
expansion  and  contraction  shall  be  made  by  tarred  paper, 
vertical  joints  not  less  than  50  feet  apart  extending  through 
the  mass.  Wet  down  all  outside  surfaces  each  day  until  the 
expiration  of  two  weeks  after  the  entire  work  is  completed, 

SPECIPICATIONS   FOR  CONCRETE  OF  THE   (JHICAGO   &.  ALTON 
RAILWAY   COMPANY. 

Concrete  will,  in  general,  consist  of  a  matrix  of  cement 
mortar  and  an  aggregate  of  broken  stone  or  gravel,  or  a  com- 
bination of  broken  stone  and  gravel. 

Materials. — The  cement  used  shall  conform  to  the  C.  &  A. 
By,  Co.  specifications. 

The  sand  shall  be  practically  free  from  clay,  loam,  sticks, 
leaves  and  other  foreign  substances,  but  may  contain  occa- 
sional pieces  of  small  gravel.  The  sand  shaJl  be  so  coarse 
that  not  more  than  40^  of  it  will  pass  through  a  No.  60  sieve, 
SO  mesbes  per  linear  inch. 
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The  broken  Btooe  aball  be  of  soand  limeBtone,  which  shall 
be  composed  of  angular  fragments,  no  piece  of  which  shall 
exceed  two  inches  in  greatest  dimension.  It  shall  be  clean 
and  free  from  dust,  dirt  or  other  foreign  matter,  but  may 
consist  in  part  of  fine  screenings  and  medium-sized  pieces, 
the  intention  being  to  take  all  of  the  product  of  the  cpueher 
except  the  fine  dust. 

The  gravel  shall  be  clean  and  free  from  dnst,  dirt  and  other 
foreign  substance,  and  shall  contain  no  stones  over  two  inches 
in  diameter.  When  gravel  containing  considerable  quantities 
of  sand  is  used,  several  trials  must  be  made  to  determine  the 
proportion  of  sand  it  contains  that  will  pass  through  a  No.  4 
screen,  and  a  corresponding  deduction  shall  be  made  from  the 
sand  used  in  making  the  mortar,  so  that  the  final  proportions 
of  the  cement  and  sand  in  the  complete  mixture  shall  be  as 
Bpecifled  for  mortar. 

Only  the  gravel  remaining  after  screening  out  the  sand 
shall  be  treated  as  aggregate  during  the  experimenting  for 
voids  referred  to  later. 

Proportions. — In  general,  the  following  proportions  will  be 
osed: 

In  footing  courses  and  foundations  below  frost  line  the 
matrix  or  mortar  shall  be  1  part  packed  natural  cement  to  1^ 
parts  loose  sand. 

In  the  body  of  the  structure  the  matrix  shall  be  1  part 
packed  Portland  cement  to  3  parts  loose  sand. 

When  the  cement  is  packed  in  barrels  the  barrel  shall  be 
the  basis  of  measure  for  the  sand  and  also  for  the  aggregate. 
But  when  the  cement  is  packed  in  sacks,  31/2  cubic  feet  shall 
be  considered  a  barrel  of  sand  or  aggregate. 

When  the  aggregate  is  composed  of  both  broken  stone  and 
gravel  they  shall  be  mixed  in  such  proportions  {to  be  deter- 
mined by  experiment)  as  will  give  the  least  per  cent,  of  voids 
when  mixed. 

In  general,  the  amount  of  mortar  mixed  with  the  aggregate 
shall  he  at  least  10;^  more  than  the  voids  in  the  loose  aggre- 
gate, which  the  engineer  shall  determine  by  experiment. 

In  experimenting  for  voids,  where  possible,  the  method  of 
weights  shall  be  used  assuming  the  weight  of  dry  gravel  and 
broken  stone  to  be  1G5  pounds  per  solid  cubic  foot,  and  exclud- 
ing from  the  aggregate  the  sand  which  occurs  in  the  gravel. 

In  copings  and  the  top  foot  in  depth  of  parapet  walls  the 
concrete  shall  contain  about  y^^  less  aggregate  for  a  given 
amount  of  mortar  than  the  standard  mixture  for  the  body  of  . 
the  structure. 

The  amount  of  mortar  made  by  given  amounts  of  cement 
and  sand  shall  also  be  determined  by  experiment,  but  in  the 
absence  of  such  experiments  for  special  cases  the  following 
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may  be  naed  aa  an  approximation,  the  UDits  of  cement  being 
a  barrel  of  380  lbs.  net  for  Portland,  and  265  lbs.  net  for  nat- 
nral  cement. 


'r,r 

CKMKHT. 

BAKD. 

MBULIINS 
HOST  A  B. 

Portland  Cement 

1  tol 
lto2 
1  to3 

Ibbl. 
Ibbl. 
Ibbl. 

3.5  cu 
7.0  cu 

10.5  cu 

ft. 
ft 
ft. 

6.0  cu.  ft. 

8.0  cu.  ft. 
10.7  cu.  ft. 

Natural  Cement 

1  tol 
1  to  1.5 

lto2 

Ibbl. 

Ibbl. 
Ibbl. 

3.50  cu 
5.25  cu 
7.00  cu 

ft. 
ft. 

ft. 

5.7  cu.  ft. 
6.9  cu.  ft. 

7.8  cu.  ft. 

When  neeeasarj  to  nse  concrete  witboiit  making  the  above 
experiment  for  voids  in  the  aggregate,  the  following  propop- 
tioQB  shall  be  used  unless  others  are  specified: 

Footings— 1  bbl.  Natural  cement  to  o'-i  cubic  feet  loose 
sand  to  17  cubic  feet  loose  aggregate. 

In  the  bod,v  of  the  structure,  I  bbl.  Portland  cement  to  10.5 
cnbic  feet  loose  sand  to  2.T  cubic  feet  loose  aggregate. 

For  copings  and  the  upper  foot  of  parapet  walls,  1  bbl. 
Portland  cement  to  10.5  cubic  feet  loose  sand  to  22  cubic  feet 
loose  aggregate. 

In  all  cases  the  proportions  ahall  be  reduced  to  such  a 
basis  that  they  can  be  stated  as  followB  in  terms  of  the  actual 
materials  as  delivered  on  the  ground  for  use: 

One  bbl.  cement  to cubic  feet  sand  to   

cubic  feet  gravel  to cubic  feet  broken  stone. 

The  proportions  so  stated,  together  with  descriptions  of  all 
experiments  lending  thereto,  shall  be  submitted  to  the  .chief 
engineer  tor  approval,  and  after  approval  shall  be  followed  in 
measuring  the  materials  until  there  is  reason  to  change  them 
through  change  in  condition  of  materials  received.  The  neces- 
sity for  such  change  shall  be  determined  by  the  engineer  and 
approved  by  the  chief  engineer. 

Mixinp'. -Qt^oX  care  must  be  used  to  get  even  mixing,  and 
preference  will  be  given  to  approved  mechanical  mixers. 

When  the  mixing  is  done  by  hand,  the  sand  shall  be  spread 
first  and  the  cement  on  top  of  it,  and  they  shall  be  mixed  dry 
by  turning  with  shovels  or  hoes,  until  the  mixture  is  of  uni-. 
form  shade  and  free  from  lumps  of  sand  or  cement.  Water 
shall  then  be  applied  by  sprinkling  the  mixture  while  turning 
it.  The  mixing  shall  then  continue  until  the  mortar  becomes 
of  a  uniform  dampness  throughout.  It  shall  then  be  spread 
out,  and  the  aggregate  having  been  thoroughly  wet  down, 
ahall  be  spread  upon  the  mortar  and  the  two  turned  together 
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from  three  to  five  times,  or  until  the  mixture  appears  to  be 
perfectly  uniform  throughout. 

The  aggregate  ahall  be  frequently  wet  down,  eBpeciall;  in 
warm  weather,  so  that  the  pieces  of  broken  atone  and  gravel, 
when  mixed  with  the  mortar,  will  be  saturated  and  will  not 
abaorb  water  needed  for  the  compacting  and  aetting. 

Sufficient  water  shall  be  used  in  the  mixing  to  insure  the 
eloaing  of  all  voids  by  a  moderate  amount  of  ramming.  This 
can  only  be  insured  by  slight  quaking  during  the  ramming. 

Placing. — The  concrete  shall  be  thoroughly  rammed  in  lay- 
ers of  from  six  to  nine  inches,  as  directed  by  the  engineer. 
The  tamping  tools  shall  be  at  least  six  inches  square  at  the 
bottom,  and  the  bottoms  shall  be  kept  clear  of  hardened  mor- 
tar so  as  to  pack  the  concrete  with  flat  surfaces.  The  layers, 
or  courses,  must  be  horizontal  and  should  be  placed  contin- 
uonsly  over  the  whole  area  within  the  forms.  Where  this  is 
impracticable,  and  one  or  two  benches  are  necessary,  care 
mnst  be  taken  to  prevent  the  appearance  on  the  face  of  the 
structure  of  any  irregular  lines  due  to  the  concrete  in  these 
benches  setting  before  they  are  covered  with  fresh  concrete. 

When  permitted  to  set  before  being  covered,  footing 
courses  must  be  left  rough  on  top  to  give  a  good  hold  for  the 
superimposed  concrete.  This  shall,  at  the  discretion  of  the 
engineer,  be  accomplished  by  imbedding  pieces  of  plank  in  the 
top  of  the  footing  course,  to  be  removed  after  the  concrete 
has  set,  leaving  depressions.  Beveling  the  edges  of  these 
planks  will  facilitate  their  removal. 

This  method,  or  other  methods  approved  by  the  engineer, 
shall  be  used  whenever  it  is  necessary  to  leave  work  unfin- 
ished over  night  or  for  a  longer  time.  When  work  is  resumed 
the  surface  of, the  concrete  already  set  shall  be  thoroughly 
wet  down  and  washed  over  with  a  thin  mortar  of  1  part 
cement  to  1  part  sand  just  before  depositing  the  next  layer  of 
concrete.  Work  shaU  never  be  stopped  within  two  feet  of  the 
top  of  the  coping,  unless  absolutely  necessary. 

All  mortar  shall  be  mixed  fresh  for  the  work  in  hand,  and 
no  mortar  or  concrete  shall  be  used  which  has  begun  to  set 
before  tamping  in  its  final  position. 

Exposed  Surfaces. — All  faces  to  be  exposed  or  liable  to  be- 
come exposed  in  the  finished  structure  shall  be  given  a  good 
smooth  surface  by  working  the  mortar  and  finer  concrete  next 
to  the  form  with  a  shovel  or  spade.  No  plastering  on  any  ex- 
posed surface  after  forms  are  removed,  will  be  permitted, 
and  pointing  of  holes  in  the  face  must  be  reduced  to  a  min- 
imum by  the  above  method. 

Top  surfaces,  both  horizontal  and  inclined,  shall  be  finished 
by  covering  with  one-half  inch  of  mortar  composed  of  1  part 
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'  cement  to  2  parts  sand,  and  placed  before  the  concrete  under 
it  has  begnn  to  set.    It  shall  be  rubbed  smooth. 

Vertical  /oinis.—lu  long,  continuous  concrete  structures 
liable  to  coneiderable  changea  of  temperature,  such  as  retain- 
ing walls,  provision  shall  be  made  for  expansion  and  contrac- 
tion. This  shall  be  accomplished  by  the  use  of  temporary 
vertical  partitions  extending  from  the  footing  course  to  the 
top  and  dividing  the  structure  into  sections  approximately 
25  feet  long.  Each  section  shall  be  finished  to  the  top  before 
the  adjoining  section  is  started,  and  no  attempt  shall  be  made 
to  make  the  sections  adhere  to  each  other,  'so  that  when  cold 
contracts  the  structure  it  will  open  up  slightly  in  these  ver- 
tical joints,  and  not  in  an  irregular  crack. 

A  plank  shall  be  spiked  vertically  to  the  face  of  the  parti- 
tion against  which  the  concrete  is  to  be  rammed,  so  that  a  de- 
pression will  be  formed  in  the  end  of  the  section,  giving  the 
effect  of  tongne  and  groove  joints  in  the  finished  wall. 

Proleclion  of  Surface. — When  work  is  stopped,  either  be- 
fore or  after  completion,  the  surface  of  the  concrete  recently 
placed  shall  be  wet  down  and  covered  in  some  manner  accept- 
able to  the  engineer  to  protect  it  from  the  weather  and  from 
rapid  drying  out  through  evaporation. 

Footings. — The  laying  of  concrete  below  water  line,  or  {d 
wet  ground,  shall  be  protected  by  cofferdam  or  sheeting  in 
manner  acceptable  to  the  engineer,  and  if  in  his  judgment  it 
is  demanded,  Portland  cement  concrete  shall  be  substituted 
for  Natural  cement  concrete. 

Cold  Weather. — When  it  is  necessary  to  make  concrete  in 
freezing  weather  only  Portland  cement  concrete  will  be  used, 
and  the  materials  shall  be  heated  by  ateam  or  otherwise,  and 
hot  water  used  in  the  mixing. 

In  general,  less  water  shall  be  used  for  mixing  in  cold  than 
in  warm  weather,  and  in  no  case  shall  a  surplus  of  water  be 
allowed  to  accumulate  and  freeze  on  top  of  a  layer  of  concrete 
and  then  be  covered  up  with  more  concrete  before  thaw- 
ing out. 

Forms. — Forms  shall  be  constructed  so  that  their  inner 
surfaces  will  conform  strictly  to  the  dimensions  called  for  by 
the  plans  of  the  structure.  The  plank  used  for  exposed  faces 
shall  be  dressed  on  both  edges,  and  at  least  on  one  face  to  a 
uniform  thickness,  and  such  care  shall  be  used  in  construct- 
ing the  form  that  the  finished  concrete  structure  will  present 
a  smooth,  unbroken  surface. 

The  facing  plank  shall  be  of  sufficient  thickness  and  the 
uprights  sufficiently  strong  and  frecjuent  to  prevent  any 
springing  of  the  form  when  the  concrete  is  rammed  in  place. 
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Where  rods  are  need  to  hold  the  front  and  back  of  the  form 
together  they  may  be  left  in  the  concrete  if  a  aleeve  nut  is 
used  at  least  three  inches  back  from  the  face,  and  tbe  outer 
end  of  the  rod  removed,  and  the  bole  rammed  fall  of  mortar  1 
part  cement  to  3  parts  sand. 

ProviBion  shatl  be  made  for  rounding  off  all  angles  between 
exposed  surfaces  by  using  in  the  form  small  quarter-rounds 
and  coves  to  fill  these  angles. 

The  walls  of  the  wooden  forms  shall  be  kept  wet  during  the 
•  progress  of  the  concrete  work. 

Forms  shall  not  be  removed  sooner  than  directed  by  the 
engineer. 

Interpretation. — The  requirements  of  these  specifications 
In  any  particular  are  subject  to  modification  by  tbe  chief 
engineer,  who  will  decide  all  questions  as  to  their  interpreta- 
tion. 

NEW   YORK  RAPID  TKANSIT  RAILWAY. 

The  proportions  of  mortar  by  volume  are  for  the  various 
classes  of  work  as  follows: 

Brick  .masonry:  1  portion  of  Portland  cement  and  2  por- 
tions of  sand. 

Column  footing  stones:  1  portion  Portland  cement  and  2 
portions  sand. 

Stone  masonry:  I  portion  Portland  cement  and  2*4  por- 
tions of  sand. 

Rubble  masonry:  1  portion  natural  cement  and  2  portions 
sand. 

Pointing:  1  portion  Portland  cement  and  I  portion  sand. 

Tbe  requirements  for  concrete  are  as  follows: 

The  concrete  shall  be  composed  of  sound,  clean,  screened 
gravel  or  sound  broken  stone,  or  a  mixture  of  both,  free  from 
all  dirt  and  dust,  and  mixed  together  with  the  proportion  of 
mortar  specified  below.  The  broken  stone  or  gravel  used  for 
concrete  for  the  flnisbing  fioor  of  the  railway,  must  not  exceed 
1  in.  at  their  largest  diameter.  For  all  other  concrete  the 
maximum  diameter  for  broken  stone  or  gravel,  unless  specif- 
ically permitted  by  the  engineer,  must  not  exceed  in  any  direc- 
tion 2  ins.,  with  a  minimum  diameter  of  14-in.  In  all  concrete 
where  the  thickness  is  30  ins.  or  more,  the  contractor  may 
imbed  in  the  same  broken  pieces  of  sound  stone  whose  great- 
est diameter  does  not  exceed  12  ins.  and  whose  least  diameter 
or  thickness  is  not  less  than  ^  the  greatest  diameter.  These 
stones  shall  be  set  by  hand  in  the  concrete  as  the  layers  are 
being  rammed,  and  so  placed  that  each  stone  is  completely 
and  perfectly  bedded.  No  two  stones  are  to  be  within  six  ins. 
of  each  other  and  do  stones  within  4  ins.  of  an  exposed  face. 
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The  proportions  of  mortar  and  stone  used  in  making  con- 
crete ehall  be  as  follows:  Concrete  in  arches  of  roof  and  aide 
walls,  where  the  thickness  does  not  exceed  18  ins.,  1  portion 
Portland  cement,  2  portions  sand,  4  portions  stone.  Concrete 
in  side -walla  or  tunnel  arches,  where  backing  is  rock  in  place, 
1  portion  Portland  cement,  'ly-i  portions  sand  and  5  portions 
stone.  Concrete  in  foundations  in  wet  ground,  where  thick- 
neaa,  exclusive  of  finishing  floor  concrete,  does  not  exceed  24 
ins.,  1  portion  Portland  cement,  2  portions  sand,  4  portions 
stone.  Concrete  in  foundations  in  wet  ground  where  thick- 
ness, exclusive  of  flnishing  floor  concrete,  exceeds  24  ins.,  1 
portion  Portland  cement,  2^/n  portions  sand,  5  portions  stone. 
Concrete  in  foundations  in  dry  ground,  1  portion  Portland 
cement,  2i/^  portions  sand,  ^  portions  stone.  Concrete  in 
foundations,  where  on  rock,  if  not  exceeding  12  ins.  in  thick- 
nesH,  1  portion  Portland  cement,  ^i/^  portions  sand,  5  portions 
broken  stone;  if  exceeding  12  ins.,  1  portion  Portland  cement, 
3  portions  sand,  6  portions  broken  stone. 

(Note. — If  the  rock  is  dry,  natural  cement  may  be  substi- 
tuted for  Portland  cement  in  above,  but  increasing  the  quan- 
tity of  cement  used  Sft-t^.)  Concrete  in  mass,  such  as  retain- 
ing walls,  or  backing  of  masonry  retaining  walls,  in  dry 
ground,  1  portion  natural  cement,  ty-i  portions  sand,  6  por- 
tions stone.  If  such  retaining  walls  or  backing  are  in  wet 
ground,  or  subject  to  extraordinary  strain,  then  Portland 
cement  shall  be  substituted  for  natural. 

The  broken  stone  or  gravel  shall  be  spread  on  a  platform 
sprinkled  with  water,  and  then  thoroughly  mixed  with  the 
mortar  in  the  proportions  as  specified  above.  Machinery  for 
the  mixing  of  concrete  may  be  used  if  approved  by  the  engi- 
neer. The  concrete  shall  be  laid  immediately  after  mixing 
and  be  thoroughly  compacted  throughout  the  mass  by  ram- 
ming. The  amount  of  water  used  in  making  the  concrete  shall 
be  approved  by  the  engineer.  The  concrete  shall  be  allowed 
to  set  for  12  hours,  or  more,  if  so  directed,  before  any  work 
shall  be  laid  upon  it;  and  no  walking  over  or  working  upon  it 
shall  be  allowed  while  it  is  setting.  Before  laying  concrete  on 
rock  surfaces  the  latter  shall  be  swept  clean  of  all  debris  and 
dirt.  Whenever  it  becomes  necessary  to  lay  fresh  concrete 
next  to  or  on  top  of  concrete  in  which  the  mortar  has  already 
set.  the  surface  of  the  old  concrete  shall  be  well  washed,  and 
a  thin  layer  of  clear  cement  shall  then  be  spread  over  it  imme- 
diately previous  to  the  laying  of  the  fresh  concrete.  Suitable 
molds' shall  be  provided  by  the  contractor  to  support  the  con- 
crete while  being  rammed  in  the  walls  or  roofs.  These  molds 
shall  be  immediately  replaced  by  new  ones  as  soon  as  they 
commence  to  lose  their  proper  shape.  Before  being  used  they 
shall  be  carefully  cleaned  of  cement  and  dirt  and  shall  present 
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to  the  concrete  on  the  surface  afterwards  exposed  to  eight 
a  perfectly  smooth  surface,  to  be  obtained  by  covering  each 
portion  of  the  molds  with  sheet  metal,  or  by  carefully  planing 
the  wood  and  coating  the  face  of  the  same  with  black  oil.  In 
no  case  on  an  exposed  surface  of  the  concrete  must  the  joints 
of  any  component  pieces  of  the  mold,  nor  the  grain  of  the 
wood,  be  visible.  The  molds  shall  be  set  true  to  line,  firmly 
secured,  and  be  so  tight  as  not  to  allow  water  in  the  mortar 
to  escape.  They  shall  remain  in  place  until  the  concrete  is 
thoroughly  set,  and  in  event  of  pressure  coming  at  once  on 
the  concrete,  such  additional  time  as  the  engineer  may  direct. 
On  removing  the  molds,  if  any  voids  or  irregular  connections 
with  the  steel  framework  are  discovered,  such  defective  work 
shall  be  cut  out  and  filled  with  a  rich  concrete  or  mortar,  in 
such  proportions  and  in  snch  manner  as  the  engineer  may 
direct, 

HEAVY   MONOLITHIC   CONCRETE   MASONRY. 

From  a  description  given  in  a  paper  by  Jas.  C.  Jjong  before 
the  Western  Society  of  Engineers,  the  following  specifica- 
tions and  instructions  regarding  the  construction  of  canal 
lock  masonry  on  the  Illinois  and  Mississippi  canal  are  taken: 

Proportions  and  mixing  of  concrete: 

Proportions  and  ingredients  are  measured  by  volume,  and 
the  numbers  of  cubic  feet  given  below  represent  the  quanti 
ties  to  be  used  for  each  charge  of  concrete  put  into  the  mixer. 

Portland  cement  concrete  shall  in  general  consist  of: 

Portland  cement 1  part    =   5  en.  ft.  ^=  5  sacks. 

Gravel i  parts  =  20  cu.  ft. 

Broken  stone 4  parts  =  20  cu.  ft. 

For  the  wall  supporting  the  upper  gate  and  in  the  vicinity 
of  the  quoins  the  concrete  shall  consist  of: 

Portland  cement 6  cu.  ft.  ^=  6  sacks. 

Gravel ! 20cu.ft. 

Broken  stone 20  cu.ft. 

Natural  cement  concrete  shall  consist  of: 

Katural  cement 2  parts  ^=   8  cu.  ft.  =  4  sacks. 

Gravel 5  parts  =  20  cu.  ft. 

Broken  stone 5  parts  =  20  cu.  ft. 

Facing  material  shall  consist  of,  by  volume: 

1  part  Portland  cement. 

3  parts  Torpedo  sand  passing  No.  5  sieve. 

The  piles  of  gravel  and  broken  stone  shall  be  kept  thor- 
oughly sprinkled  with  water  to  clean  surface  of  dust  and  to 
prevent  absorption  by  the  dry  stone  of  the  water  used  in  mix- 
ing the  concrete. 
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Whf^n  delivered  in  bags,  each  bag  of  cement  shall  be  einp- . 
tied  directly  into  the  charging  box,  as  the  division  of  a  barrel 
of  cement  into  several  bags  diminishes  the  chances  of  injuri- 
ous effect  of  a  defective  barrel,  and  hence  the  usual  require- 
ments of  drawing  charges  from  a  mixture  of  five  or  more 
barrels  may  be  dispensed  with.  When  delivered  in  barrels 
this  latter  requirement  will  be  observed. 

All  bags  and  sacks  shall  be  carefully  preserved  for  return 
to  the  dealer  furbishing  cement,  in  order  to  secure  to  the 
United  States  the  rebate  thereon,  to  be  deducted  from  subse- 
quent bills  for  cement. 

The  proper  measures  of  ingredients  shall  be  emptied  into 
the  charging  box  in  the  following  order:  1st,  gravel;  2d, 
cement;  3d,  broken  stone;  4th,  water. 

Enough  water  shall  be  added  to  make  the  concrete  cohere 
after  a  thorough  mixing.  A  greater  degree  of  plasticity  than 
that  possessed  by  damp  sand  is  required.  The  object  is  to 
have  the  consistency  such  that  a  thorough  ramming  will  bring 
vrater  to  the  surface.  The  mass  of  concrete  should  not  qnake 
on  ramming;  incipient  quaking  marks  the  limit,  and  any  ex- 
cess of  water  in  one  charge  may  be  corrected  by  making  the 
next  charge  a  little  dryer.  The  proper  amount  of  water  can 
be  determined  only  by  experience,  and  must  be  varied  from 
time  to  time  to  suit  the  conditions  of  the  weather  and  the 
ingredients.  It  is  very  important  that  Portland  cement  shall 
have  sufficient  water  for  its  complete  hydration.  Natural 
cement  requires  less  water  for  hydration  than  Portland. 

The  contents  of  the  charging  box  shall  be  dumped  imme- 
diately into  the  cubical  mixer,  which  shall  be  revolved  for  not 
less  than  two  minutes  at  a  rate  not  exceeding  nine  revolutions 
per  minute.  The  product  is  improved  by  long  mixing,  and  all 
the  time  less  than  period  required  for  initial  set  available  be- 
tween deliveries  required  at  the  forms  should  be  utilized  for 
extra  turns  to  the  mixer.  The  facing  material  shall  be  mixed 
by  hand,  and  a  very  small  gang  will  be  able  to  keep  the  forms 
supplied.  For  a  facing  of  uniform  thickness  of  2  inches,  about 
70  cubic  yards  only  will  be  required  for  a  lock,  or  about  S^A 
cubic  yards  to  each  section.  A  close  watch  must  be  kept  of 
the  quantity  used,  and  the  above  limit  must  not  be  exceeded. 

Ttepoeiting  and  ramming  concrete: 

Each  lock  shall  be  built  in  sections,  averaging  about  20  feet 
in  length,  making  10  sections  to  each  wall.  The  planes  of  divi- 
sion between  sections  shall  be  at  right  angles  to  the  axis  of 
the  lock,  and  are  indicated  on  drawing  furnished  from  this 
office. 

Each  section  shall  be  a  monolithic  mass  of  concrete  built 
continuously  from  the  bottom  to  completion  without  horizon- 
tal joints.    The  sections  shall  be  filled  with  horizontal  layers 
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about  6  inches  tbick,  each  layer  to  be  deposited  before  the 
''initial"  set  of  the  previously  deposited  layer  and  then  be  well 
rammed  in  place. 

The  vertical  planes  of  division  between  sections  ahalt  be 
made  by  transverae  bulkheads  built  in  the  forms,  and  at  each 
bulkhead  a  dovetail  or  recess  shall  be  made  for  the  interlock- 
ing of  adjacent  sections,  the  dovetails  reaching  from  founda- 
tion to  one  foot  below  the  coping  of  the  sections. 

Alternate  sections  shall  be  built  flret,  then  the  bulkheads 
shall  be  removed  and  the  remaining  sections  filled  with  con- 
crete. 

Before  beginning  a  section,  its  foundation  shall  be  swept 
clean  with  wire  brooms  and  covered  with  a  wet  layer  one  inch 
thick  of  1  to  1  cement  mortar  to  make  a  close  joint  between 
the  wall  and  the  foundation. 

The  walls  of  the  wooden  forms  shall  be  kept  well  wet  dur- 
ing the  progress  of  the  concrete  work  to  prevent  their  absorp- 
tion of  water  from  the  newly  placed  concrete. 

The  lowest  step  or  thickest  part  of  the  lock  walls  shall  con- 
sist of  not  less  than  two  feet  of  Portland  cement  concrete 
next  to  the  face  of  the  wall  and  a  backing  of  natural  cement 
concrete.  All  other  walls  or  parts  of  walls  shall  ^  of  Port- 
land cement  concrete. 

The  exposed  faces  shall  consist  of  Portland  cement  and  tor- 
pedo sand,  1  to  3.  The  thickness  of  facings  shall  not  exceed 
IYj  inches  nor  be  less  than  %  inch. 

The  facing  and  backino;  must  go  on  simultaneously  in  the 
same  horizontal  layers.  In  order  to  gauge  the  thickness  of 
the  facing  accurately,  a  light  board  or  diaphragm  of  thin 
metal  with  convenient  handles  shall  be  set  on  edge  parallel 
to  and  1^  inches  from  the  front  wall  of  the  forms.  The  fac- 
ing material  shall  be  deposited  in  the  space  between  this 
board  and  the  form.  The  concrete  of  the  backing  shall  then 
be  deposited  and  spread  against  the  back  of  the  board,  which 
may  then  be  withdrawn  and  the  whole  mass  thoroughly 
rammed  so  as  to  bond  the  facing  and  backing  by  destroying 
the  surface  of  demarcation  between  them ;  but  no  stone  must 
be  forced  nearer  to  the  front  wall  of  the  form  than  %  inch. 
No  attempt  shall  be  made  to  secure  a  definite  surface  be- 
tween the  Portland  and  natural  cement  concrete  in  the  lowest 
step  of  the  lock  walls,  but  they  shall  be  thoroughly  bonded, 
blended  and  interlocked  one  into  the  other  by  long  lap  or 
splice  joints  in  every  layer  deposited. 

The  top  6  inches  of  wall  should  have  no  broken  stone — 1 
part  Portland  cement,  4  parts  gravel  with  large  stones  cast 
out.  The  top  of  coping  for  not  more  than  1  inch  should  be 
placed  as  soon  aa  practicable  upon  this  gravel  concrete,  mixed 
2  parts  cement  and  3  parts  torpedo  sand,  of  consistency  of 
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mafiOU'B  mortar,  but  quite  wet,  not  etitf.  It  should  be  dumped 
and  rapidlj  spread  over  the  concrete  and  roughly  fiuiehed.  It 
should  then  be  left  to  begin  to  stiffen  and  "shed  its  water;" 
but  before  its  "initial  set,*'  and  while  still  plastic,  it  should 
be  finally  flnished  smooth,  well  pressed  and  compacted  into  a 
firm,  smooth  coat  and  slightly  crowned  in  the  center. 

As  soon  as  the  setting  is  sufRcient  to  stand  it,  the  coping 
Bhould  be  well  sprinkled  with  water,  and  covered  from  air  and 
SOD  for  several  days,  keeping  it  well  wet  until  set  hard. 

The  facing  and  coping  shall  show  a  smooth,  dense  surface 
without  pits  or  irregularities.  This  is  most  likely  to  be  se- 
cured by  thorough  and  systematic  ramming. 

Concrete  shall  not  be  laid  in  water  nor  exposed  to  the 
action  of  water  until  thoroughly  set.  Concrete  or  mortar 
shall  not  be  made  when  the  temperature  is  lower  than  35  de- 
grees Fahrenheit  in  the  shade,  nor  when  rain  is  falling  on  it. 
All  concrete  work  shall  cease  November  20,  and  not  be  re- 
sumed before  April  1.  Forms  and  moulds  must  be  left  in  po- 
sition for  not  less  than  four  days  after  concrete  is  deposited. 
Freshly  deposited  concrete  shall  be  protected  from  the  direct 
rays  of  the  sun  and  from  wind  by  boards  or  tarpaulins,  and 
as  soon  as, a  section  of  wall  ia  completed  the  exposed  coping 
must  be  covered  with  a  thick  layer  of  wet  sand,  and  the  whole 
mass  of  wall  must  be  kept  sprinkled  until  the  concrete  is 
thoroughly  set. 

Twenty-one  locks  were  built  as  above.  They  are  170  feet 
long  between  gates,  35  feet  wide  in  lock  chamber,  and  have 
au  average  lift  of  fl'/o  feet.  They  contain,  exclusive  of  founda- 
tions, an  average  of  2,567  cubic  yards  of  concrete  masonry  to 
each  lock,  which  cost  f6.7S  per  cubic  yard. 

The  average  time  i;onsumed  in  placing  this  concrete  ma- 
sonry was  10  days  for  each  lock.  The  longest  time  was  13 
days  and  the  shortest  time  was  8  days.  The  average  amount 
of  concrete  placed  per  day  was  25fi.7  cubic  yards,  and  the 
largest  average  per  day  on  any  one  lock  was  320  cubic  yards. 

CONCRETE  RESERVOIR  LINING. 

The  following  from  a  paper  before  the  New  England  Water 
Works  Association  by  C.  M,  Saville,  gives  the  method  and  the 
important  specifications  for  lining  the  Forbes  Hill  Reservoir 
at  Quincy,  Mass. : 

The  bottom  and  slopes  of  the  reservoir  were  lined  through- 
out with  two  layers  of  concrete  masonry,  separated  by  a  layer 
of  Portland  cement  plaster,  yym.  in  thickness. 

Concrete  masonry  (Class  C),  composed  of  1  part  of  .Amer- 
ican natural  hydraulic  cement,  2  parts  of  sand  and  5  parts  of 
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Stone,  was  used  for  the  under  layer  of  concrete  on  the  bottom 
of  the  rcBervoir. 

Concrete  maaonry  (Class  D),  composed  of  1  part  of  Port- 
land cement,  2%  parts  of  sand  and  C^  parts  of  stone,  was 
used  for  the  under  layer  of  concrete  on  the  slopes  of  the 
reservoir. 

Concrete  masonry  (Class  £),  composed  of  1  part  of  Portland 
cement,  2%  parts  of  sand  and  4  parts  of  stone,  was  used  for 
the  upper  layer  of  concrete  on  the  bottom  and  slopes  of  the 
reservoir. 

It  was  specified  that  the  cement  should  be  properly  tested, 
that  the  sand  should  be  of  approved  (]uality,  and  that  either 
clean  gravel  stone  or  crushed  rock  should  be  used  in  the  con- 
crete. 

None  of  the  stones  were  to  be  larger  than  21^  ins.  in  their 
greatest  diameter  and  those  used  in  the  upper  layer  of  the 
reservoir  lining  were  limited  to  1^  ins. 

The  layer  of  plaster  between  the  concrete  layers  was  put 
down  in  strips  about  i  ft.  wide  and  finished  similar  to  the  sur- 
face of  a  granolithic  walk.  This  layer  was  mostly  composed 
of  1  part  Portland  cement  to  2  parts  sand,  with  a  finishing 
surface  composed  of  4  parts  cement  to  1  part  sand.  Long 
strips  of  coarse  burlap  soaked  in  water  were  used  to  keep 
this  layer  wet  and  cool.  In  spite  of  these  precautions  some 
cracks  appeared  which  were  grouted  before  being  covered 
with  concrete.  Three  gangs,  each  of  a  plasterer  and  helper, 
were  employed  on  this  work,  each  gang  laying  about  700  sq. 
ft.  per  day. 

The  upper  layer  of  the  concrete  lining,  was  formed  in  blocks 
about  10  ft.  sq.  on  the  bottom  of  the  reservoir  and  8x10  on 
the  slopes.  These  blocks  alternated  in  both  directions,  one- 
half  being  first  laid  and  allowed  to  set.  The  surface  of  these 
blocks  on  the  slopes  was  left  about  1  in.  low  and  finished  with 
a  layer  composed  of  the  same  proportions  as  the  balance  of 
the  block,  but  stone  duat,  and  atone  less  than  %-in.  was  sub- 
stituted for  the  1^-ln.  stone.  This  layer  was  applied  before 
the  under  concrete  set  and  was  finished  to  a  firm,  smooth 
surface,  true  to  the  required  slope.  About  3,850  lbs,  of  Atlas 
Portland  cement,  270  bbls.  of  Reach's  and  130  bbla.  HolTman 
natural  cement  were  used  on  (he  work.  The  greater  part  of 
this  cement  came  to  the  work  in  bags.  The  sand  was  of  ex- 
cellent quality,  some  coming  from  Avon,  Mass.,  and  the  rest 
from  local  pits.  The  best  was  that  which  came  from  a  near- 
by sewer  excavation,  where  a  water-bearing  sand  stratum  was 
enconntered.  The  bulk  of  the  stone  used  in  the  concrete  came 
from  the  hardpan  excavation,  and  was  crushed  on  the  work. 
This  stone  was  quite  dirty  and  had  to  be  washed  before  crush- 
ing. 
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PreviouB  to  setting  up  the  crusher  about  750  cu.  yds.  of 
gravel  stones  were  used,  broug^ht  from  a  local  pit.  These 
were  very  dirty,  also,  and  needed  to  be  waahed. 

At  first  everything  smaller  than  2^  ins.  was  ased,  but  it 
was  found  that  so  great  a  quantity  of  dust  was  comiug  as  to 
give  the  result  of  adding  more  sand  to  the  mixture.  On  this 
account  the  screens  were  changed  and  a  portion  of  the  dust 
discharged  into  a  separate  pile,  and  was  later  used  in  the 
surfacing  of  the  upper  layer  of  concrete  on  the  slopes.  The 
stone  crushed  on  the  hill  weighed  about  95  lbs.  per  cu.  ft.  and 
had  about  i6ft  of  voids.  'Kie  gravel  stones  weighed  about  111 
lbs.  per  cu.  ft.  and  had  about  40^  of  voids. 

Instead  of  barrels  for  measuring  the  proportions  of  sand 
and  cement,  gage  boxes,  without  bottoms,  were  used.  The 
following  sizes  were  found  convenient. 


Vol. 
Size  cu.  ft.  Size 


— 2J-4  2' 9"  X  2' X  1' 8"  9.25  5' x  4' SI"  14.80 

—3—6  2'9"x2'x2'0"  11.10  S' x  6' s''  22.30 

-2  —5  2'  9"  I  2- 1  1'  4"  7.40  S'  i  6'  eg'  18.50 

— 2)— 6(  2'9"x2'il'8"  9.25  5' x  7' 2|"  24.05 


All  the  concrete  except  that  on  the  sides  was  put  in  rather 
wet  and  rammed  till  it  quaked.  On  the  sides  of  the  reservoir 
a  drier  mixture  was  necessary  to  prevent  flowing  down  the 
slope.  Where  possible  a  spade  was  used  to  puddle  the  con- 
crete next  to  the  forms  and  a  fine  smooth  finish  was  given  to 
the  work. 

As  to  the  possibility  of  a  concrete  wall  being  impervious  to 
water,  attention  is  called  to  the  partition  wall  in  the  gate 
house  between  the  water  chamber  and  the  gate  chamber.  This 
wall  is  23  ft.  high,  11  ft.  wide,  and  3  ft.  thick,  and  there  is  a 
head  of  19.5  ft.  of  water  against  it.  In  dry  weather  there  is 
no  moisture  on  this  wall,  although  no  more  care  was  taken 
with  it  than  with  other  portions  of  the  work. 

AH  the  concrete,  when  laid,  was  kept  continually  wet  for  at 
least  a  week,  and  after  that  occasionally  sprinkled  until  it 
waa  covered  or  the  work  was  completed. 

The  ordinary  concrete  gang  was  made  up  of  a  sub-foreman, 
2  men  gaging  materials,  2  men  mixing  mortar,  3  men  turning 
the  concrete,  3  men  wheeling  concrete,  1  man  placing,  and  2 
men  ramming.  All  the  concrete  was  mixed  and  placed  by 
hand.  Two  gangs  were  ordinarily  employed,  placing  abont 
20  cu.  yds.  per  day,  each,  or  about  1.43  cu.  yds.  per  day  per 
man.  The  concrete  was  turned  at  least  three  times  before 
placing. 
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Besides  the  gaDg  on  the  concrete  three  plasterers  and  three 
helpers  were  employed  on  the  upper  layer  on  the  slopes. 

After  the  banks  were  fiaished  a  granolithic  valk,  6  ft.  wide, 
was  constructed  about  the  top  of  the  bank.  This  walk  has  a 
foundation  of  stone  about  12  ins.  thick,  on  top  of  which  is  a 
concrete  layer  4  ins.  thick  at  the  Bides  and  E>  ins.  thick  at  the 
middle.  This  concrete  is  surfaced  with  granolithic  finish 
about  1  in.  thick.  The  walk  was  laid  in  separate  blocks,  about 
6  ft.  square,  a  steel  templet  being  used  to  keep  adjacent 
blocks  entirely  separate.  The  average  gang  employed  on  the 
concrete  of  the  walk  was  six  men  and  a  single  team,  while  two 
masons  and  a  tender  did  the  finished  surface.  The  average 
amount  of  walk  finished  per  day  was  60  lin.  ft. 

There  are  various  rather  unimportant  variations  from  this 
method.  In  regard  to  dimensions  of  blocks,  in  Pittsburg  the 
blocks  were  made  9  inches  thick  and  7  feet  square,  the  joints 
%  inch  wide  at  bottom  and  %  inch  at  top  and  filled  with 
asphalt.  A  half  inch  of  Portland  cement  was  put  on  as  a  top 
coat.  At  Albany  the  blocks  are  7  feet  square  and  asphalt 
joints  are  14  ii>ch  wide  and  half  the  depth  of  the  block. 
Blocks  are  made  in  some  cases  as  large  as  20  feet  square. 

In  regard  to  proportions  of  materials,  Pittsburg  used  con- 
crete in  proportions  of  1,  2,  4,  of  Portland  cement,  sand  and 
broken  stone,  the  top  coat  being  1  to  1  mortar.  Havana, 
Cuba,  used  two  fl-inch  layers  of  proportions  1,  3,  5.  Syracuse 
osed  a  9-inch  layer  of  1,  2,  8,  using  natural  cement.  Special 
treatment  is  sometimes  necessary,  using  asphalt,  clay  or 
other  impervious  materials  in  foundation  or  lining  to  prevent 
leakage. 

CEMENT  WALKS. 

Some  general  instructions  and  specifications  for  laying 
cement  walks  are  given,  and  they  are  followed  by  samples  of 
full  specifications  from  St.  Louis,  Pittsburg  and  Indianapolis 
as  examples  of  the  variations  in  specifications  which  produce 
good  walks. 

It  is  especially  important  in  this  class  of  work  to  use  the 
best  materials,  carefully  selected,  and  to  exercise  great  care 
in  every  part  of  the  work. 

Thorough  drainage  of  the  foundation  course  of  gravel, 
broken  stone  op  cinder  must  be  assured,  and  this  foundation 
must  be  at  once  firm  and  porous,  and  well  compacted.  It  is 
well  to  do  the  excavating  and  filling  some  time  before  the 
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concrete  ia  put  in,  thus  securing  thorough  settiug.  But  cross 
boards  should  be  placed  on  the  fill  and  planlc  laid  lengthwise 
on  these  to  prevent  packing  of  one  portion  more  than  another, 
where  the  walk  is  much  used. 

The  thickness  of  the  porouB  bed  is  not  important  if  it  be 
certain  it  is  sufficient  to  insure  solidity  and  perfect  drainage 
at  every  part. 

The  bed  nhoiild  be  well  wet  down  before  putting  in  the  con- 
crete. 

Two  by  four  inch  strips  should  be  firmly  staked  on  edge 
with  upper  edge  to  grade,  and  braced  apart  to  desired  width 
with  cross  pieces  between. 

A  thoroughly  mixed  body  of  concrete  composed  of  one  part 
cement,  two  parte  sand  and  four  parts  gravel,  i»ebbleB  or 
broken  stone,  is  shoveled  between  the  strips,  having  been 
tempered  to  such  degree  of  dampness  that  when  rammed 
solidly  to  place  some  water  will  be  forced  to  the  surface. 

Sufficient  concrete  4s  used  that  about  three-quarters  inch 
space  remains  uniformly  between  the  surface  of  grade  and 
the  surface  of  concrete.  The  concrete  is  then  cut  into  blocks 
with  an  ax  or  wedge-shaped  tool  which  leaves  a  V  opening  or 
groove  between  the  blocks.  The  blocks  should  not  be  larger 
than  4  X  fi  feet. 

The  position  of  the  grooves  should  be  carefully  located  on 
the  strips  or  otherwise. 

Finally  a  coat  of  cement  mortar  of  one  part  cement  and  one 
and  one-half  parts  sand  (of  excellent  quality — coarse,  sharp 
and  clean),  so  tempered  that  it  can  be  worked  to  a  surface 
with  a  straight-edge  shifted  on  the  surface  of  the  side  strips, 
is  applied  to  the  surface  of  the  concrete.  A  thin  film  of  mor- 
tar is  troweled  on  to  the  surface  in  advance  of  the  main  body, 
being  spread  over  by  the  straight-edge. 

After  the  straight  edge,  a  float  is  used.  This  is  applied  just 
as  the  surface  film  of  water  is  being  absorbed,  and  immedi- 
ately after  it  a  slight  troweling  to  a  smooth  surface  is  ap- 
plied. The  troweler  then  cute  entirely  through  the  walk,  in 
the  lines  of  the  joints  already  formed,  with  his  trowel  and 
bevels  the  edges  of  the  cut  or  roimds  them  with  an  edging 
tool.    The  outer  edges  are  also  rounded  or  beveled. 

The  walk  is  then  covered  with  sawdust,  fine  sand  or  canraa 
to  protect  it  from  the  sun  and  air,  and  kept  well  wet  for  at 
least  48  hours,  when  it  may  he  uncovered  and  allowed  to  dry 
out  slowly,  with  frequent  wettings  for  several  days.  The 
strips  may  then  be  removed. 

Do  not  dust  the  surface  or  trowel  very  long. 

Inside  of  yards  or  lawns  less  thickness  of  concrete  and  less 
proportion  of  cement  may  be  used. 
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Lampblack  may  be  mixed  with  cement  to  give  dark  shades 
when  desired. 

GEANITOID  SIDEWALKS,  ST.  LOUIS,  MO. 

The  sidewalks  shall  be  of  three  separate  and  distinct  thick- 
nesses and  kinds,  and  shall  be  classifled  as  follows:  "Ordi- 
nary Single  Flagging,"  "Extra  Double  Thick  Flagging"  and 
"Driveway  or  Entrance  Flagging,"  and  shall  be  laid  in  the 
different  localities  within  the  prescribed  limits  at  the  discre- 
tion of  the  Street  ("ommiHsioner,  who  shall  determine  which 
of  the  above  named  kinds  shall  be  laid. 

Grading.  ~~K\\  grading  which  may  be  necessary  io  be  done 
in  repairing  or  constructing  sidewalks  in  consequence  of  the 
adjustment  of  the  grade  of  any  pavement,  or  in  order  to  pro- 
tect the  work,  shall  be  made  of  such  dimensions  as  shall  be 
ordered,  and  all  the  filling  required  shall  be  spread  in  thin 
layers,  and  must  be  well  rammed,  bo  as  to  render  it  perfectly 
compact.  All  surplus  earth  shall  be  hauled  away,  and  all 
borrowed  earth,  which  may  be  required,  shall  be  furnished  by 
tbe  contractor. 

Ordinary  Single  flagging.  — After  the  grading  and  shaping 
is  done  a  foundation  of  cinders  not  leas  than  eight  (8)  inches 
thick  shall  be  placed  upon  the  sub-grade,  which  shall  be  well 
eonsolidated  by  ramming  to  an  even  surface,  and  which  shall 
be  moistened  just  before  the  concrete  is  placed  thereon. 

After  the  sub-foundation  has  been  finished  the  artificial 
stone  (lagging  shall  be  laid  in  a  good,  workmanlike  manner. 

The  same  to  consist  of  two  parts :  Ist.  A  bottom  course, 
to  be  three  and  one-half  (3^^.)  inches  in  depth.  2d.  A  finish- 
ing or  wearing  course,  to  be  one-half  (i^)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite 
and  the  best  Portland  cement,  equal  to  the  Dyckerhoff  brand, 
and  capable  of  withstanding  a  tensile  strain  of  400  pounds 
to  the  square  inch  after  having  been  three  hours  in  the  air 
and  seven  days  In  water,  and  shall  be  mixed  in  the  proportion 
of  one  part  cement  to  three  parts  of  crushed  granite. 

The  crashed  granite  shall  consist  of  irregular,  sharp-edged 
pieces,  so  broken  that  each  piece  will  pass  through  a  three- 
fourths  (%)  of  an  inch  ring  in  all  its  diameters,  and  which 
ahall  be  entirely  free  from  dust  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  dry,  when  sufBcient  clean 
water  shall  be  slowly  added  by  sprinkling,  while  the  material 
is  constantly  and  carefully  stirred  and  worked  up,  and  said 
stirring  and  mixing  shall  be  continued  until  the  whole  is  thor- 
oughly mixed. 
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This  mass  shall  be  spread  upon  the  sub-foundatioo  and 
shall  be  rammed  until  all  the  interstices  are  thoroughly  filled 
with  cement. 

Particular  care  must  be  taken  that  the  bottom  csurae  ia 
well  rammed  and  consolidated  along  the  outer  edges. 

After  the  bottom  course  is  completed  the  finishing  or 
wearing  course  shall  be  added.  This  course  to  consist  of  a 
stiff  mortar  composed  of  equal  parts  of  Portland  cement  and 
the  sharp  screenings  of  the  crushed'  granite,  free  from  loamy 
or  earthy  substance,  and  to  be  laid  to  a  depth  of  one-half  (^) 
of  an  inch  and  to  be  carefully  smoothed  to  an  even  surface, 
which,  after  the  first  setting  takes  place,  must  not  be  dis- 
turbed by  additional  rubbing. 

When  the  pavement  is  completed  it  must  be  covered  for 
three  days  and  be  kept  moist  by  sprinkling. 

Extra  Double  Thick  Flagging. — After  the  grading  and 
ahaping  is  done  a  foundation  of  cinders  not  less  than  six  (6) 
inches  thick  shall  be  placed  upon  the  sub-grade,  which  shall 
be  well  consolidated  by  ramming  to  an  even  surface  and 
which  shall  be  moistened  just  before  the  concrete  is  placed 
thereon.  After  the  sub-foundation  has  been  finished  the  arti- 
ficial stone  flagging  shall  be  laid  in  a  good,  workmanlike 
manner. 

The  same  to  consist  of  two  parts :  Ist.  A  bottom  course 
to  be  five  (5)  inches  in  depth.  2d.  A  finishing  or  wearing 
course  to  be  one  {1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite 
and  the  best  Portland  cement,  equal  to  the  Dyckerhoft  brand, 
and  capable  of  withstanding  a  tensile  strain  of  400  pounds 
to  the  square  inch  after  having  been  three  hoars  in  air  and 
seven  days  in  water,  and  shall  be  mixed  in  the  proportion 
of  one  part  of  cement  to  three  parts  of  crushed  granite. 

The  crushed  granite  shall  consist  of  irregular,  sharp-edged 
pieces,  so  broken  that  each  piece  will  pass  through  a  three- 
fourths  (%)  of  an  inch  ring  in  all  its  diameters,  and  which 
shall  be  entirely  free  from  dust  or  dirt. 

The  crushed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  dry,  then  sufficient  clean 
water  shall  be  slowly  added  by  sprinkling,  while  the  material 
is  constantly  and  carefully  stirred  and  worked  up,  and  said 
stirring  and  mixing  shall  be  continued  until  the  whole  is 
thoroughly  mixed. 

This  mass  shall  be  spread  upon  the  sub-foundation  and 
shall'be  rammed  until  all  the  interstices  are  thoroughly  filled 
with  cement. 

Particular  care  mnst  be  taken  that  the  bottom  course  is 
well  rammed  and  consolidated  along  the  outer  edges. 
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After  the  bottom  course  is  completed  the  flnishing  or  wear- 
ing course  shall  be  added.  This  course  to  consist  of  a  stiff 
mortar  composed  of  equal  parts  of  Portland  cemeat  and  the 
sharp  screenings  of  the  crushed  granite,  free  from  loamj  or 
earthy  substances,  and  to  be  laid  to  a  depth  of  one  (1)  inch 
and  to  be  carefully  smoothed  to  an  even  surface,  which,  after 
the  first  setting  takes  place,  must  not  be  disturbed  by  addi- 
tional rubbing. 

When  the  pavement  is  completed  it  must  be  covered  for 
three  days  and  be  kept  moist  by  sprinkling. 

Drive-way  or  Entrance  Flagging. — After  the  grading  and 
shaping  is  done,  a  foundation  of  crushed  limestone  and  hy- 
draulic cement  mortar  shall  be  laid  to  a  depth  of  six  (6)  inches 
on  the  sub-grade.  The  stone  used  in  this  concrete  shall  be 
broken  so  as  to  pass  through  a  two  (2)  inch  ring  in  its  largest 
dimensions.  The  stone  shall  be  cleaned  from  all  dust  and  dirt 
and  thoroughly  wetted  and  then  mixed  with  mortar,  the  gen- 
eral proportion  being  one  part  of  cement,  two  parts  of  sand 
and  five  parts  of  stone.  It  shall  be  laid  quickly  and  then 
rammed  until  the  mortar  flushes  to  the  surface.  No  walking 
or  driving  over  it  shall  be  permitted  when  it  is  setting,  and 
it  shall  be  allowed  to  set  for  at  least  twelve  hours,  and  such 
additional  length  of  time  as  may  be  directed  by  the  Street 
Commissioner  or  by  his  duly  authorized  agent  before  the 
pavement  is  put  down. 

Pavefnent.—StteT  the  sub-foundation  has  been  finished  the 
artificial  stone  flagging  shall  be  laid  in  a  good,  workmanlike 
manner.  The  same  to  consist  of  two  parts:  1st.  A  bottom 
course  to  be  five  (5)  inches  in  depth.  2d.  A  finishing  or  wear- 
ing course  to  be  one  (1)  inch  in  depth. 

The  bottom  course  shall  be  composed  of  crushed  granite 
and  the  best  Portland  cement,  equal  to  the  DyckerhoH  brand, 
and  capable  of  withstanding  a  tensile  strain  of  400  pounds  to 
the  square  inch  after  having  been  three  hours  in  air  and 
seven  days  in  water,  and  shall  be  mixed  in  the  proportion  of 
one  part  cement  to  three  parts  of  crushed  granite. 

The  crushed  granite  shall  consist  of  irregular,  sharp-edged 
pieces,  so  broken  that  each  piece  will  pass  through  a  three- 
fourths  (^)  of  an  inch  ring  in  all  its  diameters,  and  which 
shall  be  entirely  free  from  dust  or  dirt. 

The  crashed  granite  and  the  cement  in  the  above-mentioned 
proportions  shall  first  be  mixed  dry,  then  sufBcient  clean 
water  shall  be  slowly  added  by  sprinkling,  while  the  material 
is  constantly  and  carefully  stirred  and  worked  up,  and  said 
stirring  and  mixing  shall  be  continued  until  the  whole  is  thor- 
oughly mixed. 
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This  masa  shall  be  spread  upoo  the  sab-fouDdation  and 
Bhall  be  rammed  until  all  the  interstices  are  thoroughly  filled 
with  cement. 

Particular  care  must  be  taken  that  the  bottom  course  ie 
well  rammed  and  consolidated  along  the  outer  edges. 

After  the  bottom  course  is  completed  the  flnishiag  or  wear- 
ing course  shall  be  added.  This  course  to  consist  of  a  stiff 
mortar  composed  of  eqnal  parts  of  Portland  cement  and  the. 
sharp  screenings  of  the  crushed  granite,  free  from  loamy  or. 
earthy  substances,  and  to  be  Jaid  to  a  depth  of  one  (1)  inch 
and  to  be  carefully  smoothed  to  an  even  surface,  which,  after 
the  first  setting  takes  place,  must  not  be  disturbed  by  addi- 
tional rubbing. 

When  the  pavement  is  completed  it  must  be  covered  for 
three  days  and  be  kept  moist  by  sprinkling. 

CEMENT  SIDEWALKS.  PITTSBURO.  PA. 

Pavements  of  this  class  shall  consist  of  a  foundation  of 
coarse  cinder,  or  broken  stone,  six  (6)  inches  deep;  a  layer  of 
Portland  cement  concrete,  three  (3)  inches  thick,  and  a  wear- 
ing surface  of  Portland  cement  mortar,  one  (1)  inch  thick, 
making  the  total  thickness  of  the  completed  pavement  at 
least  ten  10)  inches. 


The  broken  stone  or  cinder  to  be  used  in  toe  foundation 
shall  be  of  approved  quality,  broken  so  that  the  largest  di- 
mension of  any  piece  will  not  exceed  three  (3)  inches,  nor  the 
'smallest  dimension  of  any  piece  be  less  than  one  (1)  inch,  and 
must  be  free  from  dust,  dirt  or  other  foreign  matter. 

Broken  stone  for  concrete  shall  be  a  good,  hard  stone  that 
will  not  be  affected  by  the  weather,  broken  so  that  the  largest 
dimension  of  any  stone  shall  not  exceed  one  and  one-half  (li^) 
inches,  nor  the  least  dimension  of  any  stone  be  less  than  one- 
quarter  (1,4)  ^^  *ii  inch,  and  must  be  free  from  dust,  dirt  or 
other  foreign  matter. 
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Gravel  used  for  coocrete  sball  be  washed  river  gravel  of 
suoh  sizes  that  the  greatest  diameter  of  ao.v  pebble  will  not 
exceed  oce  and  one-half  (1^)  inches,  nor  the  least  dimension 
of  any  pebble  be  less  than  one-quarter  (i/i)  of  an  inch,  and 
must  be  free  from  dust,  dirt  or  other  foreign  matter. 

The  sand  shall  be  of  the  best  quality  of  coarse,  sharp,  clean 
Allegheny  river  sand,  free  from  dust,  loam  or  other  foreign 
matter,  or  a  sand  equal  in  quality  thereto. 

Portland  cement  shall  be  equal  in  every  respect  to  that 
hereinbefore  specifled  under  the  heading  "Specifications  for 
Oement."  [See  the  chapter  on  "Specifications  for  Cement" 
for  the  same,] 

The  screenings  to  be  used  in  the  wearing  surface  shall  be 
crushed  quart?.,  granite,  Ligonier  stone  or  other  stone  equal 
in  quality  thereto,  crushed  so  that  the  largest  piece  will  pass 
through  a  sieve  of  one-quarter-inch  meshes. 

Water  shall  be  fresh  and  free  from  earth,  dirt  or  sewage. 

The  width  of  the  pavement  shall  be  such  as  the  director 
may  specify. 

The  foundation  shall  be  of  cinder  or  broken  stone  as  here- 
inbefore specified,  and  shall  be  drained  to  the  curb  ditch  by 
10-inch  by  12-inch  stone  drains  placed  every  25  feet  along  the 
line  of  the  walk. 

The  concrete  shall  consist  of  1  part  in  volume  of  Portland 
cement,  3  parts  of  sand  and  6  parts  of  broken  stone  or  gravel. 

The  cement  and  sand  in  the  9]>ecifled  proportions  shall  be 
thoroughly  mixed  dry  on  a  tight  platform  with  shovels  or 
hoes  until  no  streaks  of  cement  are  visible. 

Water  shall  be  added  to  the  sand  and  cement,  mixed  in 
accordance  with  the  foregoing  directions,  in  sufficient  quanti- 
ties to  produce  a  mortar  of  the  desired  consistency,  and  the 
whole  thoroughly  mixed  with  shovels  or  hoes  until  a  homo- 
geneous mass  is  produced. 

The  mortar,  prepared  as  hereinbefore  specified,  shall  be 
spread  upon  the  platform,  the  proper  quantity  of  broken 
stone  or  gravel,  after  having  been  thoroughly  wetted,  shall 
then  be  spread  over  the  mortar  and  the  mass  thoroughly 
turned  over  with  shovels  or  hoes  not  less  than  three  (3) 
times,  or  until  every  pebble  or  piece  of  broken  stone  is  com- 
pletely coated  with  mortar. 

Water  shall  be  added  by  sprinkling  during  the  process  of 
mixing  if  required  to  seizure  a  better  consistency. 

All  surfaces  on  or  against  which  concrete  is  to  be  laid 
shall  be  thoroughly  cleaned  and  dampened  by  sprinkling  with 
water  just  previous  to  placing  the  concrete. 

The  concrete  shall  be  evenly  spread  upon  the  foundation, 
as  soon  as  mixed,  in  a  layer  of  such  depth  that  after  having 
been  thoroughly  compacted  with  rammers  of  approved  pat- 
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tern  it  shall  not  be  in  any  place  less  than  three  (3)  inches 
thick,  and  the  upper  surface  of  it  shall  be  parallel  with  the 
proposed  surface  for  the  completed  pavement. 

The  slab  or  flag  divisions  shall  be  formed  by  cutting  the 
concrete  clear  through,  on  the  required  lines,  as  soon  as  laid. 
The  space  made  by  the  cutting  tool  shall  be  immediately  filled 
with  dry  sand  and  well  rammed. 

Concrete  shall  not  be  mixed  in  larger  quantities  than  is  re- 
i]uired  for  immediate  use,  and  no  batch  abaJI  be  larger  than 
can  be  made  of  one  barrel  of  cement  with  the  proper  propor- 
tions of  sand  and  stone. 

Concrete  shall  not  be  dropped  from  too  great  a  height  or 
thrown  from  too  great  a  distance  when  being  placed  upon 
the  work. 

The  wearing  surface  shall  be  composed  of  one  part  in  vol- 
ume of  Portland  cement  and  two  (2)  parts  of  screenings  of 
the  quality  hereinbefore  specified. 

The  cement  and  screenings  in  the  specified  proportions 
shall  be  thoroughly  mixed  dry,  on  a  tight  platform,  with 
shovels  or  hoes,  until  no  streaks  of  cement  are  visible. 

Water  shall  be  added  to  the  screenings  and  cement,  mixed 
in  accordance  with  the  foregoing  directions,  in  sufficient 
quantities  to  produce  a  mortar  of  the  desired  oonsistency, 
and  the  whole  thoroughly  mised  with  shovels  or  hoes  until  a 
homogeneous  mass  is  produced. 

The  mortar,  while  fresh,  shall  be  spread  upon  the  concrete 
base  before  the  latter  has  reached  its  first  set,  in  such  quan- 
tities that  after  beiiig  thoroughly  manipulated  and  spread 
over  the  concrete  it  will  make  a  layer  one  inch  thick,  con- 
forming to  the  required  grade  and  cross-section. 

A  coating  of  equal  parts  of  Portland  cement  and  dry,  fine 
sand  or  screenings  thoroughly  mixed,  shall  be  swept  over  the 
surface  and  the  surface  dressed  and  smoothed.  On  steep 
grades  the  top  dressing  shall  consist  of  coarse  granite  or 
Ligonier  atone  screenings  and  cement. 

The  surface  shall  then  be  cut  into  flags,  the  markings  to  be 
made  directly  over  the  joints  in  the  concrete  and  cut  clear 
through  the  wearing  surface. 

The  flags  shall  then  be  trued  up  and  marked  all  over,  with 
the  exception  of  a  border  of  about  an  inch  in  width  along  the 
edges,  with  a  toothed  roller. 

The  pavement  shall  be  kept  moist  and  protected  from  the 
elements  and  travel  until  it  has  set. 

Entrances  from  adjoining  streets  or  walks  to  all  private 
or  public  premises  shall  be  preserved  by  the  contractor. 

The  completed  pavement  shall,  unless  otherwise  ordered, 
have  a  rise  of  one-quarter  iVi)  of  an  inch  to  the  foot  rising 
from  the  curb. 
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Boarij  or  timber  forms  shall  be  provided  by  the  contractor 
to  mold  the  concrete  and  mortar  to  the  required  shape,  and 
shall  be  left  in  place  until  the  concrete  or  mortar  is  set. 

Retempering  of  concrete  or  mortar  will  not  be  permitted, 
and  mortar  or  concrete  that  has  begun  to  aet  before  ram- 
ming is  completed  shall  be  removed  from  the  work. 

Concrete  or  mortar  that  fails  to  show  a  proper  bond  or 
fails  to  set  after,  in  the  opinion  of  the  director,  it  has  been 
allowed  sufficient  timej  shall  be  taken  up  and  replaced  with 
new  concrete  or  mortar,  of  the  proper  quality,  by  the  con- 
tractor. 

If  at  any  time  during  the  guarantee  period  any  cracks, 
scales  or  other  defects  develop  in  the  pavement;  the  pave- 
ment at  that  point  shall  be  taken  up  and  relaid  with  new  ma- 
terials, in  accordance  with  these  specifications,  by  the  con- 
tractor. 

CEMENT  SIDEWALKS,  INDIANAPOLIS,  IND. 

1.  Btakes  will  be  set  by  the  engineer  to  define  the  line  of 
one  edge  of  the  walk,  and  the  grade  marks  will  indicate  the 
top  of  the  walk  at  said  line.  The  transverse  slope  of  the 
walk  will  be  one-fourth  inch  per  foot,  and  will  be  determined 
with  level  and  grade  board  made  according  to  drawing  in 
engineer's  office, 

2.  The  sidewalk  shall  be  graded  to  the  width  as  shown  on 
plan  for  the  entire  length  of  the  improvement,  including  all 
wings  and  crossings,  as  shown  on  plan,  ajid  sixteen  inches 
below  the  finished  surface  of  the  walk.  The  grading  must  be 
smoothly  and  neatly  done,  all  large  stones,  bowlders,  roots, 
sods  and  rubbish  of  every  description  being  removed  from  the 
grade,  and  the  entire  work  must  be  made  to  conform  fully 
to  the  profile  and  the  grade  of  the  walk  when  finished. 
Soft,  springy  or  loamy  spots  in  the  sub-grade  must  be  taken 
out  and  refilled  with  good  material  and  the  grade  solidified 
by  ramming. 

3.  Trees  shall  not  be  injured,  cut  down  or  otherwise  dia- 
torbed  except  by  order  of  the  engineer.  Roots  of  trees 
which  are  not  removed,  bnt  which  are  contiguous  to  the  line 
and  grade  of  the  walk  or  in  any  way  interfere  therewith, 
mast  be  trimmed  and  cut  away  as  the  engineer  shall  direct, 
and  where  the  engineer  directs  the  stones  shall  be  fitted  to 
the  trees  and  roots  covered  with  earthenware  half-pipes. 
Any  tree  removed  must  be  grubbed  for  the  entire  width  of 
the  sidewalk  and  also  all  its  roots  that  rise  above  the  level 
of  the  sub-grade.  No  extra  compensation  for  such  work  will 
be  -allowed. 

4.  Upon  the  sub-grade  thus  prepared  and  after  inspection 
aDd  acceptance  of  the  same,  a  foundation  of  sand  and  fine 
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gravel,  or  broken  stone,  in  such  proportions  as,-  when 
rammed,  will  form  a  solid  and  compact  mass,  shall  be  spread 
to  a  uniform  depth  of  twelve  inches,  all  to  be  rammed  and 
tamped  until  it  presents  a  hard,  smooth  surface.  It  shall  be 
sprinkleil  with  water  as  required,  enough  remaining  to  ren- 
der the  surface  as  moist  as  the  concrete  at  the  time  the  latter 
is  laid. 

5.  Wooden  frames  four  inches  in  height  will  be  placed  in 
the  manner  necessary  to  outline  both  external  edges  of  the 
walk  accurately,  the  top  of  the  frames  being  located  to  coin- 
cide with  the  established  grade  of  the  walk.  Gauges  must  be 
used  to  render  surface  of  foundation  layer  and  of  concrete 
parallel  to  the  top  of  the  walk.  Concrete  will  be  made  as 
follows:  One  measure  of  Portland  cement  as  hereafter  speci- 
fied for  sidewalks,  and  two  measures  of  clean,  sharp  sand  or 
granite  mixed  thoroughly,  while  dry,  and  then  made  into 
mortar  with  the  least  possible  amount  of  .water;  broken 
atone  or  gravel  not  over  one  inch  in  any  dimension,  thor- 
oughly cleansed  from  dirt  and  dust,  and  drenched  with  water, 
but  containing  no  loose  water  in  the  heap,  will  then  be  mixed 
immediately  with  the  mortar  in  such  quantities  as  will  give 
a  surplus  of  mortar  when  rammed.  This  proportion,  when 
ascertained,  will  be  regulated  by  measure.  The  engineer  may 
accept  a  clean,  natural  mixture  of  sand  and  gravel  if  it  is 
uniform  and  contains  no  dirt,  sticks  or  stones  larger  than 
above  specified.  The  proportions  will' be  one  part  of  cement 
to  five  parts  of  the  mixture.  Each  batch  of  concrete  will  be 
thoroughly  mixed,  and  the  epgineer  may  prescribe  the  num- 
ber of  times  it  shall  be  turned  over,  wet  and  dry,  to  accom- 
plish this  result.  In  general  it  shall  be  turned  (or  cut)  four 
(4)  times  dry  and  three  (3)  times  wet.  It  will  then  be  spread 
to  fill  the  frames  even  full  and  be  at  once  compacted  thor- 
oughly by  ramming  until  free  mortar  appears  on  the  surface 
and  until  a  one  and  one-fourth  (1^,4)  inch  gauge,  furnished  by 
the  inspector,  shall  pass  over  the  concrete.  It  is  the  inten- 
tion that  the  surface  of  the  concrete,  when  thoroughly 
rammed,  shall  be  at  least  one  and  one-fourth  (I14)  inch  below 
the  top  of  the  frame.  The  whole  operation  of  mixing  and 
laying  each  batch  of  concrete  will  be  performed  as  expedi- 
tiously as  possible. 

6.  Aftfr  each  batch  of  concrete  is  laid,  as  required,  it 
shall  be  immediately  covered  with  the  wearing  surface.  Any 
portion  of  the  foundation  which  has  been  left  long  enough  to 
have  any  appearance  of  setting  shall  be  taken  up  and  relaid 
before  the  top  is  put  on,  and  under  no  circumstances  will 
concrete  be  allowed  to  remain  over  night  before  top  ie  put 
on.  The  wearing  surface  on  top  shall  be  composed  of  one 
part  of  the  same  cement  used  in  the  concrete  and  one  part 
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of  clean,  sharp  sand,  thoroiighty  mixed  dry  and  made  into 
mortar  with  the  least  possible  amount  of  water.  It  shall  be 
evenly  and  compactly  spread  to  the  finished  surface  of  the 
walk  and  made  smooth  and  even  by  troweling  and  Hoating. 
The  top  and  concrete  foundation  shall  be  cut  into  blocks  of 
dimensions  approved  by  the  engineer.  The  pavement  shall 
be  properly  fitted  around  all  fixtures  in  the  sidewalks,  the 
ed^es  of  the  pavement  to  he  beveled  from  top  surface  to  bot- 
tom of  concrete  with  the  material  used  on  the  top.  When 
finished  the  work  shall  be  kept  covered  from  the  sun  for 
three  days  and  kept  moist  by  sprinkling  until  thoroughly  set. 

7.  Coloring  matter  of  quality  and  quantity  approved  by 
the  engineer  will  be  required  for  the  top  surface.  On  business 
streets  the  engineer  may  require  the  surface  to  be  carefully 
rolled  with  a  toothed  roller  when  the  flnisb  is  completed. 

8.  Where  walks  of  any  description  that  now  exist  on  the 
street  shall  be  accepted  by  the  Board  of  Public  Works  or  the 
engineer  they  shall  be  relaid  if  the  engineer  deems  it  neces- 
sary, to  the  grade  and  line  established,  and  if  the  price  there- 
for is  not  fixed  in  the  contract,  it  shall  be  determined  by 
adding  15  per  cent,  to  the  actual  cost  of  the  work  as  deter- 
mined by  the  engineer.    Similar  procedure  will  be  taken  for 

.  extra  work  in  resetting  area  ways  and  aimilar  structures  to 
grade  and  line.  When  a  driveway  occurs  in  the  line  of  the 
walk  the  walk  will  be  increased  in  thickness  and  laid  accord- 
ing tO'  plans  furnished  by  the  engineer,  the  additional  ex- 
pense to  be  paid  by  the  owner. 

9.  All  blocks  used  shall  be  perfect  and  of  good  quality  in 
all  respects,  free  from  cracks,  warps  and  similar  imperfec- 
tions. Special  care  shall  be  taken  to  protect  the  walk  at 
night.  If  found  not. to  comply  with  the  specifications  iu  any 
respect  at  any  time  up  to  the  end  of  the  guarantee  period 
they  shall  be  taken  out  immediately  and  replaced  by  the  con- 
tractor at  hie  own  expense.  All  disfigured  walks  shall  be 
taken  up  and  replaced  by  the  contractor  at  his  own  expense. 

10.  Embankments  shall  be  formed  of  compact  earth  free 
from  large  stones  or  perishable  materials  and  shall  be  raised 
to  such  a  height  as  to  conform  to  the  grade  and  line  after 
BOoh  embankment  shall  have  become  well  settled  by  properly 
tamping,  ramming  or  rolling  the  same. 

11.  The  lawn  shall  be  graded  to  conform  to  walk  and  curb 
grades  and  dressed  with  tine  earth,  raked  and  left  smooth.  If 
already  in  grass  they  shall  be  left  in  proper  condition,  satis- 
factory to  the  engineer,  and  any  unnecessary  damage  shall 
be  repaired.  Traffic  on  the  street  must  not  be  interfered 
with,  and  the  walk  muat  be  laid  in  sections  which  will  inter- 
fere aa  little  as  posBtble  with  foot  passengers.  As  soon  as 
the  walk  has  been  completed    in   front  of  any  lot  the  con- 
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tractor  shall  clean  street  in  front  of  completed  sidewalk  of 
all  surplus  material,  cement,  Band,  gravel,  barreU,  etc.,  used 
in  its  construction,  and  permanently  improved  streets  shall 
be  swept  each  night  in  front  of  completed  sidewalk. 

12.  For  class  "A"  sidewalks  the  following  brands  of 
cements  will  be  allowed:  (Nine  brands  of  Qerman  and  Dan- 
ish cements  are  named.)  For  concrete,  one  part  of  cement  to 
five  parts  of  clean  gravel  and  sand  as  before  specified  shall 
be  used.  The  top  shall  be  composed  of  one  part  of  cement  to 
one  part  of  equal  parts  of  clean,  coarse  sand  and  granite. 

13.  ForclaBH"B"  sidewalks  the  following  brands  of  cement 
will  be  allowed:  (Fourteen  German,  Danish  and  Belgian 
cements  and  four  American  Portland  cements  are  named.) 
For  the  concrete  one  part  of  cement  to  five  parts  of  clean  ■ 
gravel  and  sand  shall  be  used.  The  top  surface  shall  be  com- 
posed of  one  part  of  tement  to  one  part  of  clean,  sharp  sand. 

14.  For  class  "C"  rement  sidewalks:  All  such  Portland 
cements  may  be  used  which  comply  with  Section  9  of  Specifi- 
cations for  Cement  Form  H,  as  regards  test  and  provided 
that  conditions  mentioned  in  Section  10  of  said  specifications 
be  fulfilled. 

15.  The  lawns  shall  be  sodded,  as  shown  on  plans,  with 
btuegrass  sod,  free  from  weeds,  and  of  such  quality  as  ap- 
proved by  the  City  Engineer.  All  joints  shall  be  broken  in 
laying  and  the  sod  shall  be  rolled  to  a  uniform  and  even  sur- 
face. 

16.  All  old  walks  shall  be  removed  by  the  contractor  un- 
less claimed  by  the  property  owner,  according  to  Section  38 
of  the  General  Specifications. 

The  following  notes  on  typical  specifications  for  concrete 
sidewalks,  by  Sanford  E.  Thompson,  Aaso.  M.  Am.  8oc.  C.  E., 
in  Cement,  are  of  interest  and  value  in  this  connection: 

The  specifications  for  the  constructiofi  of  concrete  aide- 
walks  in  various  localities  throughout  the  United  States 
show  considerable  uniformity,  and  yet  vary  sufficiently  so 
that  an  outline  of  methods  employed  in  different  places  may 
be  of  interest. 

It  is  not  intended  to  draw  from  these  fragmentary  notes 
a  set  of  ideal  specifications,  for  the  difference  in  construction 
followed  in  different  cities  may  be  due  partly  to  the  character 
of  the  soil  upon  which  the  walk  is  to  be  laid,  partly  to  the 
climate — that  is,  to  the  extent  to  which  the  sidewalk  may  be 
affected  by  frost,  and  in  part  to  the  kinds  of  material  which 
can  be  most  readily  obtained.  The  amount  of  wear  which  the 
pavement  is  to  receive  may  also  influence  the  thickness  or  the 
construction.  It  is  believed  that  the  data  given,  however,  will 
furnish  hints  of  value  to  those  interested  in  this  line  of  work. 
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In  tbe  cities  selected  to  illustrate  the  diSereat  methoda  of 
paving  throughout  the  country  scarcely  two  of  them  desig- 
nate concrete  sidewalks  in  their  specifications  by  the  same 
terms.  They  are  variously  called  "Artificial  Stone  Side- 
walks," "Portland  Cement  Flag  Stonewalks,"  "Granolithic 
Cement  Concrete,"  "Cement  Sidewalks,"  "Portland  Cement 
Concrete  Sidewalks,"  "Artificial  Stone  Flagging"  or  simply 
"Artificial  Walks." 

The  styles  of  construction  in  the  several  cities  vary  less 
than  the  names  by  which  the  sidewalks  are  designated.  The 
following  table  gives  a  very  meagre  outline  of  the  dimenslonB 
and  the  character  of  the  materials  employed  in  several  cities 
selected  in  different  parts  of  the  United  States: 
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This  table  merely  illustrates  some  of  the  differences  in  con- 
struction. To  show  more  clearly  some  of  the  special  methods 
followed,  the  various  divisions  ofthe  work  will  be  considered 
more  in  detail,  using  for  sake  of  uniformity  the  same  cities 
classified  in  the  table. 

Foundation. — In  all  of  the  cities  the  specifications  require 
that  excavation,  or  fill,  shall  be  made  to  a  definite  aub-grade, 
and  that  all  iosecure  or  spongy  material  below  this  sub- 
grade  shall  be  dug  out  and  refilled  with  gravel  or  its  equiva- 
lent and  thoroughly  puddled,  rammed  or  rolled.  Foundation 
to  be  placed  upon  this  sub-grade  varies  considerably  in  dif- 
ferent localities,  both  in  the  character  of  the  material  and 
the  thickness  of  the  layer.  The  character  of  the  sub-soil  and 
the  climate  infiuence  the  thickness  necessary  for  good  work. 
Mahy  places  require  that  the  material  used  shall  pass 
through  a  li'^-ineh  or  2-inch  ring.  All  cities  require  that  it 
shall  be  thoroughlv  rammed,  and  sometimes  puddling  is  speci- 
fied. 

Concrete  Materials. — Portland  cement  is  always  required, 
and  in  general  the  selection  of  the  brand  is  limited  to  the  best 
German  or  American  cements.    Some  cities  specify  only  Ger- 
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man  Portland;  others  ^ve  a  list  of  German  and  American 
Portlands  from  which  selectioD  may  be  made;  while  others 
gire  representatiTe  brands  and  allow  some  discretion  to  the 
superintendent. 

The  speciii  cat  ions  for  the  cement  in  most  of  the  cities  re- 
quire that  when  sifted  through  a  sieve  of  10,000  meshes  per 
square  inch  there  shall  not  be  left  over  10  per  cent,  residue. 
St.  Louis  allows  1^  per  cent,  residue,  and  Chicago  allows  only 
8  per  cent.  In  addition  to  this  test,  Boston  and  Cambridge, 
M!ass.,  require  that  when  sifted  through  a  sieve  of  32,500 
meshes  per  square  inch,  there  shall  not  be  left  over  45  per 
cent,  residue.  Chicago  requires  that,  when  mixed  with  20  per 
cent,  of  water  by  measure,  the  initial  set  shall  not  take  place 
in  less  than  45  minutes.  Chicago  also  requires  that  the 
cement  shall  meet  the  requirements  of  the  "boiling"  test. 

For  tensile  strength  part  of  the  cities  require  500  pounds 
per  square  inch  for  neat  briquettes  which  have  remained 
twenty-four  hours  in  air  and  six  days  in  water,  while  others 
require  400  pounds,  with  the  same  test.  Some  of  the  cities 
require  an  additional  test  of  cement  mixed  with  sand  or 
screenings.  In  Chicago  one  part  of  cement  and  four  parts 
fine  granite  screenings,  exposed  one  day  in  air  and  six  days 
in  water,  must  show  a  tensile  strength  of  200  pounds  per 
square  inch  and  a  gradual  increase  of  strength  of  15  per  cent, 
at  the  end  of  twenty-eight  days.  In  the  District  of  Colombia 
the  specifications  for  the  cement  must  conform  to  the  cur- 
rent speciflcations  for  the  Engineering  Department  of  the 
District  of  Columbia. 

The  sand  for  use  in  the  base  is  generally  a  clean,  sharp 
sand.  Tn  Chicago  clean  torpedo  sand  is  specified,  ranging 
from  %  inch  in  size  down  to  the  Aoest.  Voids  there  are  not 
to  exceed  30  per  cent.,  and  the  weight  must  be  not  less  than 
190  pounds  per  cubic  foot.  Washington  requires  that  sand 
shall  range  from  flue  to  coarse,  and  shall  be  free  from  im- 
purities, but  may  show  when  shaken  with  water  and  after 
subsidence  not  more  than  3  per  cent,  by  volume  of  silt  or 
loam. 

The  kind  of  material  used  for  the  coarse  stuff  of  the  con- 
crete base  varies  considorahly  in  different  places,  Boston  re- 
quires that  it  shall  consist  of  sharp  gravel  or  broken  stone, 
not  exceeding  %  inch  in  size.  Rochester,  N.  Y.,  specifies  that 
fine,  clean  gravel,  not  over  %  inch  in  size,  shall  be  delivered 
on  to  the  work  and  sifted  through  ah  inclined  screen  having 
16  meshes  per  square  inch.  For  the  base  of  the  pavement  is 
taken  the  clean,  medium,  fine  gravel  from  the  front  of  the 
screen,  and  for  the  wearing  surface  is  used  the  sand  behind 
the  screen.  In  Philadelphia  the  stone  must  be  solid  trap 
rock,  or  other  approved  hard  slag  or  stone,  and  must  pass 
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through  a  IV^-inch  ring.  Chicago  specifies  crushed  limestone 
not  more  than  1  inch  in  anj  direction,  Milwaukee  states  that 
there  ahall  be  used  cubical  broken  limestone  not  over  %  inch 
in  anj  direction.  Omaha  allows  broken  stone  or  elag  up  to 
114  JDch  in  greatest  diameter. 

The  material  for  the  wearing  surface  also  varies  largely 
in  difTerent  localities.  Boston  requires  one  part  of  fine 
crushed  trap  or  granite  rock,  screened  through  14-inch  mesh, 
or  one  part  of  Newburyport  sea  sand  to  one  part  of  Portland 
cement.  In  Philadelphia  two  parts  of  crushed  granite  to  one 
part  imported  Portland  cement  are  used,  and  the  granite 
must  be  free  from  dust  and  of  such  size  that  the  largest  par- 
ticles shall  pass  through  a  i^-inch  sieve.  In  Washington  the 
same  sand  is  used  (or  the  surface  coat  as  is  used  for  making 
the  concrete  of  the  base.  Chicago  uses  one  part  Portland 
cement  to  one  part  torpedo  gravel.  Milwaukee  requires  one 
part  Portland  cement  to  one  part  finely  crushed  granite, 
which  shall  have  square  or  cubical  fracture  and  not  measure 
over  %  inch  in  any  direction.  Omaha  requires  substantial 
stone  or  granite  which  will  pass  through  i/^-inch  mesh  screen, 
mixed  one  part  cement  to  two  of  crushed  stone. 

A  few  other  cities  require  that  dry  cement  shall  be  floated 
on  top  of  the  surface  when  finishing.  In  Philadelphia  this 
dryer  is  to  be  one  part  cement  to  one  part  sharp  flint  sand. 
In  Omaha,  Neb.,  three  parts  Portland  cement  to  one  part 
sand. 

Concrete  Curb. — In  Boston  the  foundation  for  a  curb  is 
12  inches  thick  and  consists  of  broken  stone,  screened  gravel 
or  soft  coal  cinders  thoroughly  rammed.  Upon  this  founda- 
tion is  laid  concrete  12  inches  wide  and  8  inches  deep,  and 
before  this  is  dry  a  layer  of  concrete  7  inches  wide  at  the 
bottom  and  11  inches  deep  is  placed,  tapering  on  the  outside 
to  6  inches  wide  at  the  top.  The  inside  face  is  vertical.  On 
the  face  and  top  a  l-inch  wearing  surface  is  laid.  The  ex- 
posed face  is  brushed  with  a  little  brush  before  becoming 
entirely  dry. 

Combined  Curb  and  Gutter. — In  Milwaukee  a  combined 
curb  and  gutter  is  often  laid.  This  consists  of  a  curb  5  inches 
wide  at  the  top,  having  7  inches  of  face  above  the  gutter  and 
a  gutter  15  inches  in  width.  It  is  constructed  in  alternate 
sections  of  stone  6  feet  in  length.  The  face  corner  of  the 
curb  is  rounded  to  a  radius  of  II/2  inches.  The  gutter  flag  is 
laid  to  a  pitch  corresponding  to  the  crown  of  the  street.  Ex- 
cavation is  made  to  a  depth  of  II  inches  below  the  gutter 
flag,  except  where  a  sub-soil  drain  is  required,  when  a  3-lnch 
drain  tile  is  placed  below  this  snb-grade.  The  foundation 
consists  of  cinders  or  broken  stone  6  inches  thick,  and  upon 
this  is  laid  the  concrete  core  of  the  combined  gutter  and  curb, 
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which  is  4  inches  thick  on  the  bed  and  i  inches  in  width  in 
the  molds  set  for  the  curb.  A  1-inch  finishing  lajer  is  placed 
upon  the  surface  of  the  gutter  and  the  face  of  the  curb  be- 
fore it  ia  dry,  troweled  as  usual,  and  then  flnisbed  with  a 
broom. 

^r/Vcifoys.— Driveways  are  sometimes  made  of  the  same 
thickness  as  the  regular  sidewalk  and  sometimes  thicker.  In 
Rochester,  N.  Y.,  the  total  thickness  for  drirewajs  is  6 
inches,  4^  Inches  of  this  being  base  and  IVg  inches  the  top. 
In  this  city  the  contract  price  for  a  driveway  is  ly^  times  the 
contract  price  for  the  walk.  Surfaces  of  driveways  are  usually 
marked  off  in  6-inch  squares. 

Causes. — Several  of  the  cities  have  special  clauses  which 
are  of  interest.  Some  of  these  apply  particularly  to  the 
locality  of  the  city,  while  others  might  generally  be  adopted 
to  advantage. 

In  Boston  the  specifications  require  that  no  work  shall  be 
done  after  November  15th,  or  in  freezing  weather.  In  this 
city  a  metal  plate  bearing  the  name  and  address  of  the  con- 
tractor and  the  date  of  the  year  in  which  the  sidewalk  is  laid 
mast  be  placed  in  each  sidewalk.  Boston  requires  that  no 
adjoining  blocks  shall  be  laid  within  six  hours  of  each  other, 
and  the  requirement  is  also  made  that,  where  spalling,  split- 
ting off  or  other  defects  occur  after  completion,  the  entire 
block  or  division  must  be  replaced  with  a  new  block  or  divi- 
sion, no  patching  being  allowed. 

Philadelphia  specifies  that  no  concrete  shall  be  kept  over 
half  an  hour  after  mixing  before  it  is  laid. 

Washington  specifications  state  that  only  one  barrel  of 
cement  shall  be  used  to  a  batch.  In  Washington,  after  level- 
ing off  the  surface  of  the  finishing  coat  or  wearing  surface,  it 
is  beaten  with  wooden  battens  to  break  any  air  cells  and 
make  surfacing  perfectly  solid.  In  long  walks  transverse  ex- 
pansion pieces  of  dressed  white  pine  1  inch  by  6  inches  are 
provided  at  intervals  of  about  200  feet. 

St.  Louis  requires  that  the  bottom  course,  which  is  SYz 
inches  thick  and  is  composed  of  one  part  Portland  cement  to 
three  parts  of  crushed  granite,  shall  receive  no  less  than  one 
barrel  cement  to  each  36  square  feet  of  sidewalk. 

In  most  of  the  cities  a  uniform  thickness  of  walk  is  re- 
quired, but  in  Chicago  the  thickness  is  5'4  inches  in  the  cen- 
ter, sloping  to  41/0  inches  at  each  edge.  Chicago  requires 
that  the  walks  shall  remain  at  the  original  grade  for  ten 
years,  and  thus  makes  its  contractors  responsible  for  the 
foundation.  Many  cities  build  their  walks  with  a  slope  of 
about  %  inch  to  the  foot  toward  the  gutter.  A  few  specifica- 
tions require  that  the  walk  shall  be  covered  with  moist  sand 
until  the  cement  is  set;  some  specify  that  the  length  of  time 
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ebal)  be  three  days.  In  some  cases  it  Ib  specified  tliat  the 
walks  shall,  or  may,  vben  required,  be  rolled  witb  a  metal 
roller  to  give  an  indented  flnish.  In  one  or  two  of  the  cities 
tbe  aathorities  keep  back  10  per  cent,  of  the  contract  price 
to  have  a  guarantee  that  repairs  will  be  satisfactorily  made.. 
In  the  District  of  Columbia  this  amouut  may  be  invested  in 
Government  bonds  if  desired  by  the  contractor. 

Cement  sidewalks  may  be  laid  over  area  ways  by  placing 
steel  beams  of  sizes  suitable  for  the  span  and  weight,  and 
ordinarily  about  three  feet  apart  and  laying  the  walk,  arched 
on  its  under  surface,  in  the  usual  manner,  wooden  centers 
being  nsed  to  hold  the  concrete  in  place  until  it  has  set. 
Ordinarily  the  thickness  at  the  crown  of  the  arch  will  be 
about  four  inches,  and  at  the  supports  sufficient  to  rest  on 
the  bottom  dnuges  of  the  beams,  the  finishing  coat  being  car- 
ried over  the  tops  of  the  beams  so  as  to  form  a  uniform  level 
surface.  In  some  circumstances  tie  rods  to  prevent  spreading 
of  the  beams  from  the  thrust  of  the  arches  will  be  necessary. 

It  is  a  common  practice  in  England  to  make  slabs  for  con- 
crete walks,  using,  for  example,  1  part  Portland  cement  to  3 
parts  crushed  granite  passing  a  3'16-inch  sieve,  mixed  thor- 
oughly dry  and  with  the  smallest  possible  amouut  of  water. 
The  molds  are  preferably  metal  lined,  true  in  shape,  with  well 
defined  arrises,  oiled  to  prevent  sticking.  By  one  process  tbe 
concrete  is  deposited  by  small  shovelfuls  in  the  mold  while 
it  is  rapidly  shaken  ap  and  down  in  a  machine.  As  thematerial 
is  shaken  and  troweled  into  place  the  moisture  rises  to  tbe 
surface,  which  is  finished  smooth  and  even.  Six  minutes* 
time  is  taken  in  making  the  slab,  which  then  sets  for  two 
days  in  the  mold  and  seven  to  nine  days  in  the  air,  when  it  is 
immersed  for  from  seven  to  nine  days  more  in  a  bath  of 
"soluble  silica"  made  from  flint  and  caustic  soda.  Hydraulic 
pressure  is  also  used  in  pressing  the  concrete  into  the  molds, 
in  which  case  twenty-five  slabs  can  be  turned  out  in  an  hour. 

The  specifications  for  cement  curb  and  gutter  in  Indianapo- 
lis, under  which  over  fifty  miles  have  been  laid,  are  as  fol- 
lows : 

CEMENT  CURBING,  INDIANAPOLIS. 

1.  The  curb  stone  must  be  of  the  best  quality  of  granite, 
blue  oolitic  limestone,  stratified  limestone  or  Berea  sand- 
stone, Parkhurst  or  other  artificial  combined  curb  and  gutter. 
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2.  The  contractor  muBt  make  good  any  disturbance  of 
sidewalk  or  lawn  and  any  unnecessary  disturbance  of  trees 
in  setting  curb.  Special  coflstruction  to  protect  trees  shall 
be  made  when  deemed  aecesaary  by  the  engineer. 

3.  The  curb  shall  be  under  the  same  guarantee  aa  the 
street  surface. 

4.  Combined  curb  and  gutter  shall  be  set  to  stakes  set  b; 
the  engineer  at  points  necessary  to  accurately  designate  the 
line  and  grade  of  the  proposed  curb  and  gutter  and  any 
variation  in  the  height  of  the  same  between  grade  points  and 
catch-basin  inlets. 

5.  The  material  to  be  used  shall  be  Portland  cement  as 
specified  in  "Class  A"  for  sidewalks  (see  Cement  Sidewalk 
Specifications),  clean,  sharp,  coarse  sand,  crushed  granite  and 
granite  screenings  with  no  stone  with  any  dimensions  over 
one  inch. 

6.  The  combined  curb  and  gutter,,  whether  Parkhurst  or 
otherwise,  shall  be  constructed  upon  a  two-and-a-half-inch 
concrete  foundation  before  the  concrete  has  become  firmly 
set,  BO  as  to  secure  complete  adherence  between  the  two. 
The  combined  curb  and  gutter  shall  consist  of  a  curb  six  (6) 
Inches  wide  at  the  top  and  generally  seven  (7)  inches  high 
above  the  gutter  where  it  joins  the  curb,  and  a  gutter  sixteen 
(16)  inches  wide  and  six  (0)  inches  deep  so  constructed  that 
the  curb  and  gutter  nhall  be  monolithic.  It  will  be  composed 
of  a  concrete  core  or  backing  faced  with  one  inch  in  thickness  ' 
of  facing  or  finishing  mortar  aw  shown  by  drawing  on  file  in 
the  office  of  the  City  Engineer.  The  core  or  backing  will  be 
constructed  of  concrete  composed  of: 

Portluid  oemflDt 1     part 

Clean  eb&rp  sand 2)i  parts 

Crushed   granite,   crnshed   bowlders,   or   screened 

gravel 5     parts 

'The  crushed  granite  or  bowlders  shall  be  clean  and  sound, 
broken  so  that  every  fragment  will  pass  through  a  screen 
with  meshes  one  inch  square ,  and  all  duet  and  particles 
smaller  than  a  grain  of  corn  shall  be  screened  out.  The  Port- 
land cement  and  sand  shall  be  first  well  mixed  dry  and  then 
sufficient  water  added  and  the  mixing  continned  until  mortar 
of  uniform  composition  and  of  the  proper  consistency  is  pro- 
duced. 

The  crushed  stone  shall  then  be  added  and  thoroughly 
mixed  with  the  mortar  until  every  fragment  of  stone  is  coated 
with  mortar.  The  concrete  will  then  be  put  in  place  and  well 
compacted  by  ramming.  The  whole  operation  must  be  com- 
pleted before  the  mortar  begins  to  set. 
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The  facing  or  flniBfaing  mortar  shall  be  composed  of 

Portland  ce  meat -. 2  parts 

Clean  sharp  sand 1  part 

Crushed  ^anlte 3  parts 

The  crnahed  granite  screenlngB  shall  be  made  from  hard, 
sound  stone,  and  the  fragments  shall  be  of  anch  size  that  all 
will  pass  through  a  screen  having  one-fourth-inch  meshes, 
and  all  fine  dust  shall  be  screened  out.  The  facing  mortar 
shall  be  mixed  in  the  same  manner  as  the  concrete  deHcribed 
aboTe. 

If  ordinary  artificial  combined  curb  and  gutter  is  used  it 
shall  be  constructed  as  specified,  and  there  shall  be  no  pro- 
jections on  back  and  bottom,  nor  shall  there  be  any  other 
infringement  on  the  Parkhurst  patent.  If  Parkhurst  curb 
is  used  a  projection  of  one  inch  on  back  and  bottom  according 
to  Parkhurnt  patent  shall  be  constructed  as  approved  by  the 
City  Engineer. 

7-  Concrete,  immediately  after  being  mixed  as  above  speci- 
fied, shall  be  placed  in  the  necessary  forms  or  molds  as  rap- 
idly as  it  can  be  thoroughly  compacted  by  ramming  with  a 
twenty-pound  rammef  until  the  molds  are  full  and  the  curb 
is  ready  for  surfacing. 

S.  The  entire  exposed  surface  of  the  curb  and  gutter  shall 
be  faced  by  floating  and  troweling  a  coat  of  neat  cement  bo 
as  to  give  it  a  uniform  color  throughout. 

9.  The  work  shall  be  carried  on  uniformly  and  the  whole 
curb  and  gutter  completed  while  in  a  soft  and  plastic  state, 
ao  that  it  will  become  a  homogeneous  solid  when  set. 

10.  Sections  in  the  cnrb  shall  not  be  less  than  seven  feet 
long. 

PAItKHURST  COMBINED  CURB  AND  GUTTER. 

First.  The  gutter  and  curb  must  be  so  combined  as  to  form 
one  continuous  and  solid  stone,  and  the  combined  curb  and 
gutter  stone  must  he  of  the  same  general  dimensions  shown 
in  diagram  on  file. 

Second.  No  additional  allowance  will  be  made  for  round 
corners,  nor  for  cutting  holes  for  catch-basins,  and  the  price 
paid  for  curbing  ahall  be  per  linear  foot  in  place  complete. 

Third.  The  materials  to  be  used  shall  be  Portland  cement 
and  clean,  sharp,  coarse  sand,  medium-sized  gravel  or  stone 
crnahed  to  the  proper  size,  all  subject  to  the  approval  of  the 
City  Engineer. 

Fourth.  One  part  Portland  cement,  21/^  parts  sand  and  5 
parts  gravel  or  crushed  stone,  shall  be  used  in  the  backs  and 
bottom  part  of  the  curb.  The  exposed  surface  of  both  curb 
and  gutter  shall  be  faced  with  two  (2)  parts  Portland  cement 
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and  three  (3)  parts  fine  crashed  granite  or  trap  rock,  and 
sand  sufficient  to  make  a  smooth  and  even  finish,  but  notto 
exceed  one  (1)  part. 

Fifth.  Portland  cement  must  be  tised  wbich  shall  stand  a 
tensile  strength  of  300  pounds  per  square  inch  after  seven 
days,  six  days  in  water  and. one  day  in  air,  and  which  shall 
have  a  crushing  strength  of  2,000  pounds  per  square  inch 
after  having  been  immersed  in  water  seven  days,  and  then 
exposed  to  the  air  thirteen  days,  and  the  contractor  shall  fur- 
nish for  testing  a  sample  of  each  and  every  barrel  of  cement 
to  be  used  in  the  construction  of  artificial  stone  curb  and 
gutter  whenever  the  engineer  may  request  it. 

Sixth.  The  material — of  the  quantity  and  in  the  propor- 
tions herein  specified — shall  be  mixed  while  dry,  and  until 
the  mixture  has  an  even  color.  Water  shall  then  be  added 
slowly  while  the  materials  are  being  constantly  and  thor- 
oughly mixed,  and  stirred  until  an  evenly  tempered  and  com- 
plete mortar  suitable  for  molding  is  obtained.  The  mortar 
thus  obtained  shall  be  immediately  placed  in  the  molds  as 
rapidly  (but  not  more  rapidly)  as  it  can  be  thoroughly  rammed 
until  the  mold  la  full  and  the  top  is  finished  in  the  manner 
herein  specified. 

Seventh.  The  entire  exposed  face  of  the  curb  and  gutter 
shall  be  faced  by  floating  and  troweling,  so  as  to  give  it  a 
uniform  color  throughout. 

Eighth.  The  curbing  is  to  be  set  to  the  true  line  and  grade 
of  the  street,  on  a  bed  of  six  inches  of  fine  gravel,  sand  or 
broken  stone,  or  cinders  thoroughly  tamped.  At  the  street 
and  alley  corners  the  curb  to  be  made  on  a  curve  of  such 
radius  as  the  engineer  may  direct,  with  true  and  even  joints, 
and  to  be  of  the  same  description  and  set  in  the  same  man- 
ner as  the  curb  before  described. 

STREET  CROSSINGS  AND  DRIVE  PAVEMENTS. 

Excavate  street  C  inches  below  grade  line  if  sub-stratum  ia 
gravel,  sand  or  porous  soil;  if  clay  or  an  impervious  soil,  ex- 
cavate 4  inches  more  and  All  that  with  cinders,  gravel  or 
broken  stone.  Thoroughly  roll  to  proper  section,  lay  sub- 
drains  of  3-inch  tile  inside  each  curb  line.  Pavement  is  laid 
in  two  com-Hea:  Ist  layer,  4  inches  thick,  consists  of  1  part 
Portland  cement  and  4  parts  clean  gravel  or  broken  atone 
and  sand.  Proportion  of  gravel  to  sand,  2  to  1.  Materials  are 
thoroughly  mixed  by  machine;  just  enough  water  being  added 
so  that  when  well  rammed  water  will  show  at  surface. 

Second  layer,  or  top,  2  inches  thick,  which  takes  the  wear, 
consists  of  equal  parts  Portland  cement  and  clean,  sharp 
sand  or  crushed  granite,  including  all  grains  to  the  size  of  a 
pea.     Only  the  best  of  cement  should  be  used  for  this  pur- 
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pose.  The  top  layer  is  thoroughly  rammed.  Both  bottom 
aod  top  layers  are  divided  durlDg  constrnction  iato  rectaDgn- 
lar  blocks  about  S  feet  square,  with  edges  neatly  flnisbed. 
The  joints  of  blocks  coming  directly  over  pipes  are  made  like 
the  keystone  of  an  arch,  so  they  can  be  lifted  up  without  dis- 
turbing neighboring  blocks,  when  repairs  to  pipes  are  neces- 
sary. To  secure  a  positive  foothold  for  horses,  the  surface 
can  have  v-shaped  grooves  1  inch  wide  and  3-16  inch  deep,  4 
inches  apart  and  ninning  at  right  angles  with  the  street. 
Snrface  should  be  finished  with  an  ordinary  plasterer's 
wooden  float.  Curbs  are  part  of  outer  blocks  and  consist  of 
1  part  cement  to  3  parts  fine  gravel.  Materials  for  one  square 
yard  equal  144  pounds  cement  and  3  cubic  feet  of  gravel. 

CONCRETE  STREET  PAVEMENT. 

Canal  street,  in  New  Orleans,  is  very  wide  and  the  street 
railway  tracks  run  in  a  "neutral"  strip  60  feet  wide.  On  part 
of  the  street  this  strip  bas  been  paved  with  cement  concrete 
similar  to  the  ordinary  sidewalk,  the  lower  layer  4  inches 
thick,  made  of  concrete  in  proportions  of  1  part  Portland 
cement,  3  parts  sand  and  7  parts  stone,  and  the  top  layer,  1 
inch  thick,  of  mortar  in  proportions  of  1  part  Portland 
cement  and  I  part  sand.    Sand  joints  are  made  in  the  fouuda- 
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tion  about  the  bloclts  into  which  the  pavement  is  divided, 
which  correspond  with  tar  paper  joints  in  the  wearing  sar- 
face.  Eight-inch  sand  joints  are  made  next  the  rails  that 
their  vibration  may  not  crack  the  top  anrtace.  Ad  illustra- 
tion shows  the  completed  siirfaffl.  Complaint  has  been  made  - 
of  the  excessive  heat  from  the  reflection  of  the  sun  and  it  has 
been  found  necessary  to  keep  the  pavement  wet  on  this 
account  during  the  hot  season. 

Similar  pavements  for  regular  use  were  laid  in  Bellefon- 
taine,  O.,  over  ten  years  ago,  which  have  given  satisfaction 
except  as  to  slipperineaa,  which  has, been  diminished  some- 
what in  later  constructions  by  v-shaped  grooves  across  the 
street  4  inches  apart.  The  first  layer,  4  inches  thick,  was 
made  of  1  part  Portland  cement  and  i  parts  clean  gravel  or 
broken  stone  and  sand  in  proportions  of  2  to  1.  The  top  layer, 
2  inches  thick,  was  made  of  1  part  Portland  cement  and  1  part 
sand  or  crushed  granite  not  larger  than  a  pea.  Blocks  are 
made  about  5  feot  square  and  are  made  keystone  shape  over 
trenches  that  they  may  be  readily  removed  and  replaced.  A 
square  yard  of  the  pavement  required  144  pounds  of  cement 
and  4  cubic  feet  of  gravel. 

In  various  parts  of  England,  Germany  and  other  European 
countries  concrete  macadam  pavements  have  been  laid,  made 
of  1  part  Portland  cement  and  4  parts  broken  stone,  laid  in 
two  layers  each  3  or  4  inches  thick  in  the  center  of  the  street 
and  ]  inch  thinner  at  the  sides.  Some  of  them  have  failed 
promptly  and  some  have  lasted  ten  years  without  repairs, 
but  they  are  not  popular. 

PREPARATION  OF  CONCRETE  FLOORS. 
For  concrete  floors  the  proportions  may  be  as  follows: 
One  part  Portland  cement,  3  parts  of  clean,  sharp  sand  and 
B  parts  of  stone,  broken  small  enough  to  pass  through  a 
2-inch  ring.  In  preparing  the  concrete  the  sand  and  broken 
stone  must  be  carefully  washed  clean  immediately  before 
being  used.  Then  the  cement,  sand  and  broken  stone  are 
mixed  together  and  an  additional  amount  of  water  added  by 
means  of  a  spray  to  form  a  pasty  matrix,  the  whole  being  well 
worked  over  and  incorporated  and  immediately  deposited  in 
position.  It  must  be  well  tempered.  In  heavy  work  the 
layers  should  not  exceed  12  inches  in  thickness,  and  should 
be  allowed  to  set  for  24  hours  before  the  succeeding  layer  is 
deposited. 
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Basemeot  floors  are  uanall;  llnished  with  a  ^-iDch  coat  of 
Portland  cement  in  the  proportion  of  two  parts  cement  to 
one  ptart  of  floe,  clean,  white  sajid,  and  finished  with  a  floated 
anrface;  but  for  the  heavj  work  the  coat  should  be  one  inch 
in  thickness. 

The  body  of  the  concrete  should  not  be  allowed  to  dry  be- 
fore the  flniehing  coat  is  applied. 

Cement  expands  and  contracts  with  changes  of  tempera- 
ture in  the  same  way  as  iron,  wood,  sandstone  and  other 
materials.  From  this  cause,  if  the  necessary  care  has  not 
been  taken  in  the  work,  cracks  will  result,  especially  in  wide 
surfaces.  These  may  be  avoided  by  dividinf;  the  flooring  into 
smaller  blocks,  which  should  not  exceed  4  to  5  square  yards 
in  area,  and  should  be  separated  by  strips  of  tar  paper  or  by 
sand  joints  ^U  inch  in  width.  The  joints  in  the  concrete  must 
correspond  with  those  cut  in  the  surface  layer.  The  division 
of  the  work  into  blocks  is  also  to  be  recommended  in  con- 
crete walls  and  curbs. 

If  necessary,  lay  weeping  drain  round  the  inside  of  all 
outside  walls,  All  in  over  drain  with  brick  or  stone  chips; 
then  level  off  the  bottom  of  cellar  to  an  even  surface  and  flU 
in  i  inches  or  6  inches  of  broken  stone,  bricks  or  cinders, 
making  the  excavation  enough  deeper  to  allow  this  founda- 
tion below  the  concrete  work  described. 

FLOORS  FOR  WET  CELLARS. 

When  water  flows  into  a  cellar  and  cannot  be  drained  by 
terra  cotta  pipe  it  is  necessary  to  make  a  very  strong  floor  to 
resist  the  outside  water  pressure. 

1st.  Prepare  the  bottom  of  tlie  cellar  in  the  shape  of  a 
Rhallow  dish  with  tlie  lowest  part  in  the  center. 

2d.  Dig  a  shallow  well  in  the  center  and  lead  all  the  water 
to  this  well  by  cutting  shallow  ditches  from  the  four  corners 
of  the  cellar  and  laying  2-inch  drain  tile  to  the  well  or  fill  the 
ditches  with  loose  broken  stone.  Keep  the  cellar  pumped 
dry. 

3d.  Pave  the  cellar  with  hard-burned  bricks,  set  on  edge, 
laid  in  cement  mortar,  working  from  the  four  sides  towards 
the  center,  keeping  the  well  open  in  order  to  pump  out  the 
water. 

■1th.    On  this  foundation  lay  the  cement  concrete  floor. 

5th.  When  the  floor  is  hard  plug  up  the  hole  in  the  center 
with  bricks  and  quick-setting  cement. 

CONCRETE  STEPS. 
The  following  description  of  a  method  of  laying  concrete 
steps  by  R.  B.  Clement,  a  practical  cement  worker,  which  ap- 
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peared  in  Municipa]  Engineering  Magazine,  wilJ  be  of  inter- 
est. For  approaches  to  buildings,  stairways,  etc.,  the  differ- 
ences will  be  mainly  in  foiindattona  and  forms. 

1  first  had  the  earth  removed  about  20  inches,  and  filled 
the  excavation  to  the  original  surface  of  the  ground  with 
small  field  stones,  well  pounded  down  with  a  large  sledge.  1 
then  put  on  a  coat  of  3  inches  of  coarse  granite  and  cement 
and  had  it  well  rouiraed  down.  After  it  had  set  one  day  and 
night  I  began  the  steps,  1  put  a  wide  lV2-inch  plank  each 
side  of  the  walk,  4  feet  10  inches  apart,  4  feet  for  the  length 
of  steps  and  fi  inches  at  each  end  for  a  side  railing,  and  then 
bnilt  in  the  side  plank  for  each  step,  setting  them  14  inches 
apart,  though  Ifi  inches  would  be  better,  I  had  these  cross 
planks  dressed  and  gouged  out  along  the  edge  so  that  each 
step  has  a  S-inch  half-round  mold  on  it.  I  started  the  steps 
at  the  top,  so  that  there  would  be  no  temptation  to  step  on 
them  while  at  work.  The  concrete  was  thoroughly  well 
tamped  into  place.  To  form  the  side  rails  the  outside  plank 
and  one  5  inches  from  it,  cut  to  fit  the  steps,  were  used.  The 
top  of  this  railing,  which  was  about  0  inches  high,  was  neatly 
rounded  off  with  the  trowel.  In  joining  on  the  rail  to  the 
steps  plenty  of  water  was  kept  on  tho  steps  at  each  end  to 
make  it  stick.  The  surfaces  of  the  steps  were  troweled  off  as 
soon  as  the  planka  were  romoved.  All  planks  were  removed 
after  two  days.  Plenty  of  tallow  was  used  on  them  to  keep 
the  cement  from  sticking.  The  foundation  concrete  may  be 
one  part  of  cement  to  five  or  six  parts  of  gravel.  The  con- 
crete for  the  railing  and  for  the  outside  two  inches  of  the 
steps  should  he  quite  rich  in  cement,  say  two  parts  of  cement 
to  one  of  coarse,  clean,  sharp  sand.  The  steps  should  be  thor- 
oughly wet  frequently  for  three  or  four  days  after  the  forms 
are  removed  to  prevent  checking  and  cracking  while  taking 
the  final  set.  When  the  surfaces  are  thoroughly  dry,  thor- 
ough rubbing  with  coarse  sandpajM'r  and  an  old  rasp  will  give 
a  fine  appearance  to  the  surface.  Anything  built  without  a 
solid  foundation  that  frost,  rain  or  sun  cannot  touch  will  be 
work  in  vain. 

Specifications  for  cement  mortar  for  sidewalks,  founda- 
tions, masonry,  etc.,  in  Philadelphia,  Fa.,  are  as  follows: 

CEMENT  MORTAH.  PHILADELPHIA. 

1,  Sand  and  Water. — Sand  shall  be  sharp,  silicious.  dry- 
screened,  tide-washed  bar  sand — or  approved  flint  bank  sand, 
free  from  loam  or  other  extraneous  matter.  The  water  must 
be  fresh  and  free  from  dirt.  When  so  directed  by  the  Chief 
Engineer  salt  water  may  be  required  to  prevent  mortar  from 
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freezing  when  absolutely  neceHsary  to  lay  masoDry  in  cold 
weather. 

2.  Composition. — Portland  cement  mortar  shall  be  com- 
posed of  one  part  of  cement  and  three  partB  of  sand.  Natnral 
cement  mortar  shall  be  composed  ot  one  pftrt  of  cement  and 
two  parts  of  sand. 

Mortar  for  pointing,  grouting,  bedding  coping  stones  and 
bridge  seats,  shall  be  composed  of  one  part  Portland  cement 
and  two  parts  sand.  A  greater  proportion  of  cement  shall 
be  used  when  required. 

3.  Mixing-.  — The  ingredients,  properly  proportioned  by 
measurement,  must  be  thoroughly  mixed  dry  in  a  tight  box  of 
suitable  dimensions,  and  the  proper  amount  of  clean  water 
added  afterwards.  No  greater  quantity  is  to  be  prepared 
than  is  required  for  immediate  use,  and  any  that  has  "set" 
shall  not  be  retempered  or  used  in  any  way. 

4.  Tensile  Strength.  — Mortar  taken  from  the  mixing  box, 
and  molded  into  briquettes  one  square  inch  in  cross- section, 
shall  develop  the  fpllowing  ultimate  tensile  strengths: 

7  dajs  (1  day  in  air,  6  days  in  water),  1  part  of  natural  cement 

to  2  parts  of  sand 50  lbs. 

28  days  <1  day  in  air,  27  days  in  water)  I  part  of  natural  cement 

to  2  parts  of  sand 125  lbs. 

7  days  (1  day  in  air,  6  days  in  water)  1  part  of  Portland  cement 

to  3  parts  of  sand .....  125  lbs. 

28  days  (1  day  in  air,  27  days  in  water)  1  part  of   Portland 

cement  to  3  parts  of  sand 175  lbs. 

Specifications  for  cement  mortar  and  concrete  in  Buffalo 
are  as  follows: 

MORTAR  AND  CONCRETE.  BUFFALO. 

Sand  and  Mortar. — All  sand  used  in  the  mortar  must 
be  clean,  sharp,  coarse,  lake  sand,  free  from  loam  or  vege- 
table matter.  The  proportion  ot  sand  and  cement  for  natural 
cement  mortar  will  be  two  (2)  of  sand  to  one  (1)  of  cement  ^y 
measure,  gutticient  water  will  be  used  to  make  a  plastic 
mass.  Pointing  mortar  will  be  mixed,  one  (1)  of  sand  to 
one  (1)  of  Portland  cement.  All  cement  mortars  shall  be 
used  immediately  after  mixing,  and  any  that  has  been  mixed 
more  than  half  an  hour,  or  has  commenced  to  set,  shall  be  re- 
jected and  thrown  away. 

Concrete.  — Concrete  will  consist  of  above  described  quality 
of  cement,  clean,  sharp,  coarse,  lake  sand,  and  clean  stone 
broken  so  that  no  dimension  is  larger  than  two  (2)  inches. 

The  cement  and  sand  shall  be  mixed  as  required  for  mor- 
tar, and  then  thoroughly  mixed  by  use  ot  shovels  with  broken 
stone,  in  the  proportion  of  one  (1)  cement,  two  (2)  of  sand,  five 
(5)  of  broken  stone  immediately  before  using.    When  put  in 
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place  it  will  at  once  be  leveled  off,  and  tamped  as  directed  by 
the  eDgineer,  but  must  not  be  touched  afterwards. 

When  it  is  imposBible  to  finish  the  concrete  in  one  day,  the 
surface  and  ends  thereof  to  be  left,  and  also  the  method  of 
continuing  such  concrete  to  form  good  bond  or  union  to  be 
as  the  engineer  may  direct.  No  masonry  to  be  built  on  the 
concrete  until  the  engineer  permits. 

Following  are  the  speciflcationa  for  mortar  for  all  uses,  pre- 
Bcribed  by  the  City  of  Indianapolis,  and  the  speciflcationa  for 
its  use  in  laying  sewer  pipe,  brick  masonry,  plastering  and 
concrete  for  sewers  and  street  foundations. 

CEMENT  MORTAB  AND  ITS  USE  IN  SEWERS.  MASONRY  AND 
CONCRETE,  INDIANAPOLIS. 

Mortar.— \.  A  rectangular  box  shall  be  provided  for  mix- 
ing mortar,  which,  if  required,  shall  be  marked  with  cleats  or 
otherwiae  to  give  quantities  of  cement  and  sand. 

2.  Mortar  for  brick  and  stone  masonry  and  concrete  shall 
consist  of  one  part  by  measure  of  hydraulic  cement,  as  speci- 
fied, and  two  parts  of  clean,  sharp  sand,  free  from  pebbles 
and  vegetable  matter.  When  properly  measured  into  the  box 
the  sand  and  cement  shall  be  thoroughly  mixed  dry  until  the 
mixture  shows  a  uniform  color.  When  wanted  for  use  it 
must  be  wet  with  the  smallest  quantity  of  water  possible, 
and  be  thoroughly  mixed  and  tempered.  The  engineer  may 
preacribe  the  number  of  times  the  mixture  shall  be  turned 
over,  dry  and  wet,  if  he  considera  it  necessary.  The  mortar 
must  be  used  immediately,  and  none  remaining  on  hand  ao 
long  as  to  have  set  shall  be  re-mixed  and  used. 

3.  For  pointing  and  for  wet  ditchea  the  proportiona  shall 
be  one  of  cement  to  one  of  sand. 

4.  Neat  cement  may  be  required  for  pipe-laying  in  wet 
ditchea. 

5.  Mortar  for  Portland  cement  concrete  shall  be  mixed  as 
above  prescribed,  using  the  proportions  by  measure  of  one  of 
Portland  cement,  such  as  prescribed  for  this  work,  and  three 
(3)  parts  of  clean,  sharp  sand  free  from  pebbles  and  vegetable 
matter. 

6.  Mortar  for  plastering  catch-basins  and  pointing  outside 
stone  or  brick  masonry  shall  be  mixed  as  above  prescribed, 
using  one  part  of  Portland  cement  such  as  specified  for  this 
work,  and  one  part  clean,  sharp  sand,  not  of  excessive  coarse- 
ness, and  free  from  pebbles  and  vegetable  matter. 

7.  ]n  any  of  the  above  mixtures  the  Engineer  may  increase 
the  proportions  of  cement  for  special  reasons  in  particular 
places.  The  proportions  shall  all  be  by  measure  in  the  mor- 
tar box  prescribed.     If  other  methods  of  measurement  are 
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permitted,  the  measurementB  shall  be  based  on  the  measure- 
ment of  the  cement  in  the  original  package,  and  not  after 
being  removed  therefrom. 

Biick  Sewer. — The  bricks  shall  be  clean  and  thoroughly 
saturated  with  clean  water  immediately  before  laying. 
Every  brick  shall  be  neatly  and  trnly  laid  in  line,  in  full  joint 
of  mortar  at  one  operation,  and  in  no  case  shall  mortar  be 
slashed  or  grouted  in  after  the  brick  is  laid,  except  when  so 
directed  by  the  Engineer.  All  brick  must  break  joints  with 
those  in  adjoining  courses. 

All  joints  below  the  springing  line  of  the  arch  shall  be 
neatly  struck,  and  the  joints  of  the  arch  shall  be  cleaned  oft 
to  the  face  of  the  brick  work  after  the  centers  have  been  re- 
moved. The  joints  between  the  courses  of  the  inner  ring 
shall  not  be  more  than  one  quarter  inch  and  the  outer  rings 
not  more  than  one-half  inch  in  thickness,  and  between  the 
rings  or  shells  there  shall  be  one-half  inch  of  mortar. 

The  centers  of  the  intercepting  sewer  being  struck,  and 
all  rubbish  removed  from  the  inside  of  the  sewer,  and  the 
whole  of  the  interior  of  the  sewer  being  washed  perfectly 
clean,  it  shall  receive,  while  wet,  a  thin  and  perfectly  smooth 
plastering  of  FArtland  cement  mortar,  %  inch  thick,  laid  on 
with  plasterer's  finishing  trowel  over  the  whole  surface  of 
the  inside.  This  plastering  must  not  be  soiled  or  disturbed  or 
trodden  upon  for  at  least  forty-eight  (i8)  hours  after  its  ap- 
plication.   Only  intercepting  sewers  shall  be  plastered. 

The  outside  surface  of  all  catch-basins  must  be  covered 
with  cement  mortar  1/2  inch  thick.  The  inside  surface  shall 
be  plastered  to  a  thickness  of  %  inch  with  mortar  composed 
of  one  part  of  sand  and  one  part  of  Portland  cement. 

The  outside  of  all  manholes  shall  be  covered  by  a  coat  of 
cement  mortar  i^  inch  thick. 

Flush-tanks  shall  be  built,  plastered  and  tested  as  provided 
for  catch-basins  and  of  form  and  dimensions  shown  on  plans. 

Pipe  Sewers. — Each  pipe  shall  be  laid  in  a  firm  bed  and  in 
perfect  conformity  with  the  lines  and  levels  given.  The  bot- 
tom of  the  trench  under  each  socket  must  be  excavated  so  as 
to  give  the  pipe  a  solid  bearing  for  its  whole  length.  The 
pipes  must  (if  required)  he  fitted  together  and  matched  before 
lowering  into  the  trench,  so  as  to  secure  the  truest  possible 
line  on  the  bottom  of  the  inside  pipes.  They  must  be  marked 
when  in  this  position  and  laid  in  the  trench  as  marked.  No 
chipping  of  socket  or  spigot  other  than  cutting  oft  projections 
will  be  permitted,  and  any  pipe  injured  in  this  process  shall 
be  rejected.  Unless  otherwise  specifically  ordered,  the  pipe 
shall  be  laid  from  the  lower  end  of  the  line  upward.  The 
Engineer  may  require  the  pipe  to  be  laid  with  level,  line  or 
straight-edge  or  in  other  manner  that  will  produce  the  result 
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above  required,  and  may  require  that  a  light  be  set  in  the 
last  manhole  or  lamp-hole  and  each  pipe  laid  so  that  this 
light  shall  always  be  visible  through  the  sectioD  of  pipe  under 
construction. 

When  laid  in  the  trench  aa  above  specified,  the  joint  shall 
be  completely  filled  with  mortar  of  one  of  sand  and  one  of 
cement(  see  mortar  specifications)  in  a  manner  fully  satisfac- 
tory to  the  Engineer.  If  he  is  not  satisfied  with  the  methods 
used  by  the  contractor,  he  may  prescribe  the  method  and  the 
materials  to  be  used  in  filling  the  joints.  Extra  precautions 
shall  be  takbu  in  wet  ditches.  Any  excess  of  mortar  on  the 
inside  of  the  pipe  shall  be  cleaned  out  immediately  after  lay- 
ing the  joint. 

Concrete.— Broken  stone  shall  be  sound,  hard  limestone, 
broken  as  nearly  regular  as  practicable,  which  shall  not 
measure  more  than  2%  inches  in  any  direction,  and  which 
shall  be  screened  through  a  revolving  screen.  It  shall  be 
free  from  dust,  loam  or  dirt.  When  delivered  on  the  line  of 
the  work,  it  shall  be  deposited  on  platforms  made  for  the 
purpose,  and  the  sub-grade  of  pavement  must  be  protected 
from  injnry  by  teams  in  hauling.  All  stone  must  be  (Crushed 
or  broken  before  being  hauled  upon  the  street,  and  under 
no  circumstances  will  any  stone  be  allowed  to  be  hauled  and 
deposited  on  the  street  and  then  broken. 

Concrete  for  sewer  work  shall  be  composed  of  about  1^ 
measures  of  mortar,  as  specified,  and  four  of  broken  stone, 
as  above  specified,  or  clean,  screened  gravel  satisfactory  to 
the  Engineer.  The  mortar  and  stone  shall  be  so  mixed  in  a 
box,  or  on  a  platform,  according  to  the  directions  of  the  Engi- 
neer, that  every  stone  shall  be  completely  covered  with  mor- 
tar. It  shall  be  laid  immediately  and  carefully  placed  in 
layers  about  six  inches  in  thickness,  and  shall  be  settled  in 
place  by  gentle  ramming,  only  sufficient  to  flush  the  mortar 
to  the  surface.  Before  any  layer  is  covered  by  another,  its 
surface  shall  be  scored  so  as  to  make  a  bond  between  the 
layers. 

Concrete  for  foundations  of  pavements  shall  be  made  of 
either  broken  stone  or  screened  gravel,  as  specified  in  resolu- 
tion. The  stone  or  gravel  shall  he  thoroughly  drenched,  but 
contain  no  loose  water  in  the  heap.  It  shall  then  be  mixed 
with  mortar  in  such  proportions  as  will  completely  fill  the 
voids  in  the  stone.  When  proper  proportions  are  determined 
for  the  stone  in  use,  they  will  be  adhered  to.  The  general 
proportions  will  be  about  1  part  cement  to  2  parts  of  clean, 
sharp  sand  to  4^^  broken  stone  or  gravel.  The  mortar  and 
stone  shall  be  so  thoroughly  mixed,  as  directed  by  the  Engi- 
neer, that  every  stone  shall  be  completely  coated  with  mor- 
tar.    It  shall  then  be  deposited  in  place  and  rammed  until 
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the  niortar  ftushee  to. the  eiirface.  The  proportions  of  ma 
terials  used  in  concrete  may  be  varied  by  the  Engineer  as 
found  neceBsary  to  produce  the  best  result.  Portland  cement 
mortar  will  be  used  if  distinctly  specified,  otherwise  hydraulic 
cement  mortar  will  be  used. 

No  walking  or  driving  over  the  uncovered  concrete  founda- 
tion will  be  permitted,  and  it  shall  be  allowed  to  set  for  eight 
days,  or  such  time  as  the  Engineer  may  direct,  before  any 
further  work  shall  progress  on  the  same.  Concrete  shall  be 
planked  at  street  and  alley  crossings  to  permit  travel  to 
cross  it  without  injury. 

Concrete  shall  be  sprinkled  at  night,  when  considered  nec- 
essary by  the  Engineer,  and  he  may  require  it  to  be  protected 
from  the  sun  in  hot  weather,  and  from  frost  in  cold  weather, 
by  covering  with  suitable  material. 

The  thickness  of  concrete  foundation  shall  be  6  inches, 
nnlesB  otherwise  specifically  stated. 

The  surface  of  the  concrete  shall  be  parallel  to  the  flnialied 
surface  of  the  street,  and  templets  shall  be  used  as  directed 
by  the  Engineer. 

The  Engineer  shall  be  notified  before  concrete  laying  is 
begun,  and  no  work  shall  be  done  until  he  has  examined  and 
accepted  the  sub-grade. 

If  at  any  time,  for  violation  of  these  speciflcations,  any 
concrete  shall,  in  the  opinion  of  the  Engineer,  prove  entirely, 
or  in  any  portion,  inferior,  it  shall  be  removed  by  the  con- 
tractor and  replaced. in  a  suitable  manner. 

CONCRETE  8BWEES. 

The  city  of  Washington.  D.  C,  oonstrnctB  concrete  sewers 
ander  two  specifications  for  concrete. 

The  materials  are  pebbles  from  fine  bank  or  river  gravel 
thoroughly  screened,  free  from  earthy  or  other  foreign  mat- 
ter and  small  enough  to  pass  through  a  ring  IY2  inches  in 
diameter;  clean,  sharp  sand  free  from  mud,  sewage,  mica  or 
other  foreign  matter  equal  to  samples;  fresh,  clean  water, 
free  from  earth,  dirt  or  sewage;  and  Portland  cement  fur- 
nished by  the  city. 

Mortar  for  concrete  masonry,  class  A,  is  made  of  one  part 
of  Portland  cement  in  perfect  condition  and  two  parts  of 
loose,  dry  sand  by  volume ;  that  for  class  B  of  one  part  cement 
and  2^4  parts  of  sand;  thoroughly  mixed  dry  and  then  enough 
water  added  to  make  a  stiff  paste,  being  turned  over  and 
mixed  with  shovels  not  less  than  six  times,  if  mixed  by  hand, 
before  the  water  is  added.  Mortar  must  be  used  within  an 
honr  after  the  water  is  added  to  it. 
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Concrete  maeonrj  of  each  class  is  made  of  tbe  respectWe 
mortars  aad  pebbles,  the  amount  of  mortar  to  be  25  per  cent, 
in  excess  of  the  volume  of  voids  in  the  pebbles. 

The  pebbles  are  drenched  with  water  and  added  to  the  mor- 
tar in  the  proportions  determined  for  the  material  in  use,  aod 
the  mass  is  thoroagbl;  turned  over  not  less  than  four  times 
and  mixed  on  a  water-tight  platform  nntil  every  particle  of 
the  pebbles  is  completely  enveloped  with  mortar,  the  work 
being  done  as  expeditiously  as  posBible. 

Concrete  is  lowered  to  place  in  buckets,  carefully  deposited 
BO  as  to  keep  its  even  mixture  and  free  from  foreign  matter, 
spread  in  horizontal  layers  not  exceeding  5  inches  in  thick- 
ness, and  at  once  thoroughly  compacted  by  ramming. 

Strong  molds,  forms  and  centers  are  used,  made  to  fit  the 
carves  and  shape  of  all  the  work  and  kept  scraped  clean  from 
cement  and  dirt. 

The  back  of  every  arch  is  thoroughly  cleaned  of  dirt  or 
loose  or  projecting  mortar  and  smoothly  plastered  from  the 
springing  line  to  the  crown  with  a  coat  of  mortar,  %-incIi 
thick.  The  arches  are  allowed  to  set  at  least  24  hours  before 
back-filling,  walking  or  working  on  them  or  any  weights  are 
applied. 

The  back-filling  is  brought  up  evenly  on  both  sides  of  the 
sewer  so  that  no  unbalanced  pressure  is  brought  upon  the 
masonry.  It  is  spread  in  horizontal  layers  not  exceeding  6 
inches  in  depth  and  thoroughly  rammed. 

Water  must  be  kept  out  of  the  trench  until  the  cement  has 
set  beyond  the  chance  of  injury. 

The  illustration  on  page  128  shows  a  sewer  built  at  Cold- 
water,  Mich.,  the  invert  being  laid  as  a  monolith  and  the 
upper  arch  being  made  of  concrete  blocks  specially  molded 
for  this  work  and  laid  in  Portland  cement  mortar.  Another 
_  illustration  shows  the  manufacture  and  treatment  of  the 
blocks.  The  invert  is  S  inches  thick  and  the  blocks  were  8 
inches  deep  by  24  inches  long,  and  5%  inches  chord  on  the 
intrados,  the  sewer  being  3.5  feet  in  diameter.  Concrete  was 
made  of  1  part  Portland  cement  to  6  parts  of  gravel,  the  pro- 
portion of  water  being  particularly  important  in  molding  the 
blocks,  too  much  water  causing  the  concrete  to  stick  to  the 
molds  and  too  little  to  leave  the  block  dry  and  crumbly  before 
the  cement  had  set.  Appearance  of  water  on  the  surface 
after  ramming  indicated  proper  consistency.  No  form  was 
used  in  laying  the  invert,  the  shape  being  roughly  made  with 
shovels  and  rammers,  a  float  or  board  held  along  the  inside 
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aiding  in  making  the  inside  shoulder  stand  up  square.  A 
semi -circular  templet  drawn  along  the  surface  gave  one  a 
balMncb  larger  than  the  finished  invert,  a  heavy  coat  of  mor- 
tar, made  one  part  of  cement  to  two  parts  of  sand  being 
troweled  on  while  the  concrete  w.as  still  green  and  brought  to 
true  surface  by  another  templet. 


PILLBRS  AND  BRICK  PAVEMENTS. 

Portland  cement  is  now  very  generally  used  as  a  filler  for 
the  joints  in  brick  and  other  block  pavements.  Perhaps  the 
Mupphy  grout  was  the  first  application  to  this  purpose,  this 
grout  being  a  proprietary  mixture  of  Portland  cement  and 
finely  ground  slag  high  in  silicate  of  alumina,  with  water  and 
sand  in  proper  proportions  substantially  the  same  as  used 
with  Portland  cement. 

The  Indianapolis  specifications  for  cement  filler  are  as  fol- 
lows : 

9.  The  joints  shall  then  be  filled  as  nearly  as  possible  from 
bottom  to  top  with  a  paving  cement  or  grout  as  specified  in 
the  bid  and  contract,  and  according  to  a  formula  for  composi- 
tion and  consistency  of  same  approved  by  the  Board  of  Public 
Works  and  the  Engineer.     Sand  may  be  used  as  a  filler  in 
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alleys  when  Bpecifically  stated  in  specifications,  to  be  applied 
as  directed  by  the  Engineer. 

10.  When  grout  is  used  it  must  be  equal  or  superior  to  a 
grout  composed  of  one  part  of  Portland  cement  by  measure 
and  114  parts  of  fine  Band,  which  will  pass  through  a  3-16-inch 
mesh.  ]t  shall  be  of  such  consistency  as  to  run  readily  into 
the  joints  and  shall  be  swept  in  rapidly.  The  pavement  shall 
be  gone  over  a  sufficient  number  of  times  to  fill  every  joint. 
When  the  foundation  is  of  broken  stone,  the  Engineer  may 
require  the  grout  to  be  put  on  in  two  coats,  the  first  coat  to 
be  of  HiicU  proportions  as  he  may  direct. 

Opinions  vary  regarding  the  method  of  applying  the  grout, 
some  first  applying  a  coat  richer  in  cement  than  above  speci- 
fied and  following  with  one  similar  to  that  specified.  Experi- 
ment has  shown  that,  with  a  broken  stone  foundation,  likely 
to  absorb  a  coat  put  on  too  thin,  the  first  application  may  be 
with  advantage  of  a  mixture  of  one  cement  to  three  sand,  well 
mixed  with  sufficient  water  to  make  it  run  freely,  and  ap- 
plied in  small  quantities  with  eutficient  rapidity  to  get  it  into 
the  joints  without  too  much  separation  of  the  sand  and 
cement.  This  serves  to  fill  the  lower  part  of  the  joints  and 
the  top  of  the  sand  cushion.  When  it  has  stood  a  short  time, 
it  can  be  followed  up  with  the  specified  mixture  applied  often 
enough  to  fill  the  joints  completely.  Some  cement  is  saved 
in  this  way,  as  the  joints  are  filled  without  at  the  same  time 
filling  a  good  share  of  the  foundation. 

CONCRETE  MIXING. 

The  following  specifications  by  A.  P.  Boiler  show  good 
practice  in  mixing  cement  concrete: 

In  general  all  cements  must  be  subject  to  the  usual  stand- 
ard of  inspecting  and  testing  as  recommended  by  the  Am, 
Soc.  C.  E.  The  contractor  must  keep  on  hand  under  proper 
shelter  and  convenient  of  access  sufficient  stock  of  cement 
ahead  of  his  wants  to  afford  a  reasonable  time  for  its  proper 
examination  and  testing.  fAdditional  tests  are  provided  for 
when  necessary.) 

The  sand  used  must  be  clean,  sharp,  not  too  fine,  free  from 
pebbles  and  must  not  soil  white  paper. 

The  water  must  be  clean,  fresh  water. 

The  concrete  will  be  mixed  either  by  hand  or  machine,  ac- 
cording to  quantity  needed  and  rapidity  of  requirements. 
Any  machine  used  must  be  one  of  proved  efficiency  and  re- 
liability for  uniform  product.    All  component  parts  of  a  con- 
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Crete  batch  mii8t  be  accuratelj  gauged  aa  to  relative  volume. 
Cement  and  Band  must  be  thoroughly  mixed  dry,  and  be  thor- 
oughly wetted,  broken  stone  incorporated  therewith,  and 
only  enough  water  added  by  sprinkling  to  nniformly  dampen 
the  mass  without  wetting  it,  as  may  be  directed.  The  amount 
of  water  required  will  depend  upon  atmospheric  conditions 
of  heat  and  moisture,  and  due  allowance  must  be  made  there- 
for. In  hand-mixing,  the  broken  stone  will  be  spread  out 
upon  a  tight  platform  within  a  movable  frame  of  gauged 
dimensions,  holding  an  exact  manageable  batch  of  stone,  9  to 
12  inches  deep.  The  stone  to  be  flushed  off  uniform  with  edge 
of  frame  and  thoroughly  wetted,  allowance  being  made  when 
stone  has  become  highly  heated  from  the  sun,  when  the  water 
quickly  evaporates.  The  sand  and  cement,  mixed  dry  on  an 
adjacent  platform,  to  be  then  uniformly  spread  over  the  stone 
prepared  as  above.  The  frame  will  then  be  lifted  otT,  and  the 
mass  shoveled  over  in  rows,  the  men  working  from  opposite 
sides  towards  each  other,  care  being  exercised  not  to  heap 
the  mass,  but  simply  turn  it  over,  keeping  the  original  thick- 
ness. During  this  process  the  sprinkling  to  be  kept  up  to 
obtain  the  required  dampness.  The  operation  to  be  repeated 
rapidly  and  only  so  often  as  may  be  necessary  to  obtain  a 
uniform  homogeneous  mass  of  concrete,  which  must  be  used 
as  rapidly  as  possible.  All  concrete  mtist  be  thoroughly 
rammed  in  layers,  as  may  be  directed,  with  metal  rammers  of 
any  approved  pattern,  weighing  from  30  to  35  pounds  each. 
Oomers  inaccessible  to  direct  long-handled  ramming,  as  in 
air  chambers  of  caissons,  to  have  special  devices  provided  to 
insure  solid  contact  work.  All  concrete  stone  to  be  trap- 
rock,  or  a  dense,  fine-grained  blue  limestone,  or  may  be  clean, 
screened,  coarse  gravel,  when  used  with  Bosendale  cement. 
All  concrete  stone  must  be  clean  and  free  from  dust.  There 
will  be  three  grades  of  concrete  required,  designated  by  num- 
bers: 

No.  1.  Concrete  mass  on  roof  of  caissons  and  filling  of  air 
chambers:  1  part  Portland  cement,  2  parts  sand,  and  4  parts 
of  i/^-inch  clean,  broken  stone,  i.  e.,  passing  a  %-inch  screen 
and  retained  on  a  J4-inch  screen. 

No.  2.  Concrete  for  footings  and  hearting  of  piers:  1  part 
Portland  cement,  2  parts  sand,  and  4^^  parts  broken  stone, 
miscellaneous  sizes,  none  over  3  inches  in  any  diameter. 

No.  3.  Common  concrete:  1  part  Rosendale  cement,  2 
parts  sand,  5  parts  gravel  or  broken  stone. 

CONCRETE  FOR  BUILDINGS. 

Buildings  may  be  built  of  solid  blocks  of  concrete  with  sim- 
ilar proportions  of  materials   to    those   already   noted  for 
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blocks,  of  hollow  blocks,  with  any  of  the  numerous  forms  of 
reiofoFcmg  with  metal  or  as  monoliths.  The  companies  con- 
trolling the  special  forms  of  blocks  and  of  reinforcing  supply 
full  (lata  regarding  their  use.  One  or  two  buildings  may  be 
described  to  show  the  general  methods  in  use  for  structures 
of  or(!inary  materiaJs.  Many  factory  buildings  are  built  like 
the  mills  of  the  Lehigh  Portland  Cement  Company.  The  pro- 
portions for  the  concrete  in  this  case  were  1  part  Portland 
cement,  4  parts  sand,  8  parts  crushed  stone  and  2^^  parts 
rough  stone,  one  barrel  of  cement  making  1.35  cubic  yards  of 
concrete.  As  the  concrete  was  deposited  the  rough  building 
stones,  weighing  from  30  to  50  pounds,  were  bedded  in  it, 
the  concrete  being  well  rammed  about  them.  A  cubic  yard  of 
the  concrete  was  found  to  consist  of  295  pounds  of  cement, 
880  pounds  of  sand,  2,400  pounds  of  crushed  stone  and  700 
pounds  of  rough  building  stone.  The  walls  were  left  rough 
as  they  came  from  the  forms,  except  about  the  windows, 
which  were  finished  off  with  cement  and  sand.  The  walls 
can  be  smoothed  somewhat  by  applying  with  a  whitewash 
brush  a  coat  composed  of  ceinent  and  lime.  A  much  better 
finish  can  be  given  by  plastering  the  surface  with  a  mortar  of 
1  part  Portland  cement  and  3  parts  fine,  sharp  sand,  using  a 
mason's  ;wooden  trowel.  The  thickness  of  the  walls  varies 
with  the  height.  One  45  feet  high  is  17  inches  thick  for  the 
first  30  feet  and  12  inches  for  the  remainder.  Those  16  to  25 
feet  high  are  10  to  12  inches  in  thickness.  The  forms  for 
placing  the  concrete  were  made  of  li^-inch  boards  held  in 
place  by  a  framing  built  up  of  scantling  3  inches  wide  by  6 
inches  and  3  inches  by  8  inches,  and  l^^-'nch  boards.  The 
frames  for  the  two  sides  of  the  wall  are  built  up  together 
and  bolted  together  through  the  uprights,  and  the  concrete 
is  filled  in  as  the  framework  rises.  When  the  concrete  work 
is  done  the  frames  are  taken  down,  the  bolts  are  removed  and 
the  holes  filled  with  cement  mortar. 

The  walls  of  the  power  house  of  the  Virginia  Electric  Bail- 
way  and  I>evelopment  Company  at  Richmond,  Va.,  were  built 
of  massive  concrete  blocks  molded  in  boxes,  where  they  were 
allowed  to  remain  until  set.  They  were  lifted  by  means  of 
irons  running  through  them  and  bearing  on  thin  iron  strips 
imbedded  in  the  bottom,  as  they  were  moved  before  their 
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fall  Btrength  was  developed.  Buch  special  forms  as  coroices, 
window  course,  etc.,  were  molded  separately  for  architec- 
tnral  effect. 

In  fouodatioQ  walls  it  is  well  to  insert  wooden  pins  of 
proper  size  where  water,  gas  and  sewer  pipes  are  expected 
to  enter,  as  the  concrete  is  very  difficult  to  cut. 

PORTLAND  CEMENT  FOR  WALL  PLASTER. 

In  an  article  which  appeared  in  Municipal  Engineering 
Magazine,  Mr.  F.  P.  Van  Hook  presents  the  following  meth- 
ods of  preparing  wall  plaster  using  Portland  cement: 

Portland  cement  mortar  should  be  made  as  follows:  Take 
good  double  strength  lime,  and  slake  in  plenty  of  water,  the 
water  being  put  in  the  box  first,  100  gallons  of  water  to  200 
Ihs.  (1  barrel)  of  lime.  Do  not  stir  the  lime  only  enough  to 
keep  the  large  lumps  from  burning.  It  makes  strong  lime 
granulouB  to  stir  while  slaking.  It  should  stand  a  week  or 
ten  days  before  using.  Put  in  21^  bushels  of  good,  clean  hair 
to  two  barrels  of  lime.  When  ready  to  commence  plastering, 
take  one  barrel  of  a  good  standard  brand  of  American  Port- 
land cement  to  three  barrels  of  lime.  First  mix  the  Port- 
land cement  with  four  parts  of  sand,  mixing  the  sand  and 
cement  until  they  are  thoroughly  incorporated,  turning  over 
at  least  three  times.  Second,  the  lime  mortar  should  be 
sanded  to  the  right  consistency  to  make  a  good,  rich  mortar. 
Third,  mix  the  sanded  cement  with  the  lime  mortar  as  it  is 
used.  It  will  take  very  little  mixing  to  make  a  fine,  tough 
mortar. 

The  "grounds"*  to  receive  Portland  cement  mortar,  fixing 
its  thickness  on  the  wall,  should  be  yg  of  an'inch  for  lath 
work;  for  brick  work  or  tile,  lA  inch.  The  proper  way  to 
apply  the  mortar  is  to  do  "drawed"  work — that  is  to  run  on 
a  light  coat  first,  then  cover  immediately  with  enough  mortar 
to  fill  the  grounds  full,  flnishing  same  as  lime  mortar, 

A  good  flat  finish  can  be  made  by  mixing  Portland  cement 
in  lime  putty,  same  as  plaster  paris  finish.  For  a  granulated 
finish,  screen  the  sand  so  it  will  be  clean  and  uniform(  white 
sand  is  the  best),  mix  1  part  Portland  cement,  1  part  good 
lime  putty,  and  add  this  to  6  or  7  parts  sand.  This  is  an  ex- 
cellent finish  for  public  buildings  where  water  colors  are  to 
be  used. 

Another  very  good  way  for  mixing  Portland  cement  mor- 
tar is  to  take  12  cubic  feet  of  putty,  sand  to  the  right  con- 
siBtency  for  good  mortar,  then  as  it  is  used  put  4  cubic  feet, 
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or  1  barrel,  of  Portland  ceme^nt  into  the  lime  mortar,  thor- 
oughly incorporating  it,  aB  it  goes  to  the  workmen  ready  to 
put  on.  Thia  Portland  cement  mortar  makes  a  wall  imper- 
vious to  germs,  and  is  especially  adapted  for  hospitals, 
schools  and  where  sanitary  conditions  are  of  most  impor- 
tance. 

CEMENT  STUCCO  FOR  WALLS. 

First  coat,  one-half  inch  thiek. 

For  best  results,  the  wall  should  be  furred  off  with  spruce 
lath  put  on  Tertically,  12  inches  apart  and  well  nailed. 

On  these  fasten  firmly  expanded  metal  lath. 

Add  fibre  to  the  mortar  for  latbwork. 

Wet  thoroughly  the  surface  to  be  plastered. 

Mix  1  part  non-staining  Portland  cement  with  2  parts  me- 
dium sand,  1  part  fine  sand  and  one-half  part  lime  flour. 
When  this  coat  has  set  hard,  wet  the  surface  thoroughly  and 
apply  the  second  coat  (one-quarter  inch  thick)  with  a  wooden 
float. 

Mix  1  part  cement  as  above,  1  part  fine  sand  and  2  parts 
medium  sand  or  crushed  granite. 

Before  the  second  coat  has  set  hard,  it  may  be  jointed  to 
present  the  appearance  of  stonework. 

A  small  addition  of  lime  llonr  increases- the  adhesion  of  the 
mortar. 

The  finished  surface  should  be  protected  for  at  least  two 
weeks  with  canvas  curtains  or  bagging  saturated  with  water. 

Defects  are  liable  to  appear  on  cement  plastered  walls 
when  (1)  too  much  cement  is  used;  <2)  not  supplied  with  suffi- 
cient moisture;  (S)  not  troweled  sufficiently;  (4)  not  protected 
from  variations  in  temperature  and  drafts  of  air. 

Plastering  Work  should  be  done  in  the  spring  and  never 
during  freezing  weather. 

PLASTERING  CISTERNS. 

For  plastering  cisterns,  one  part  Portland  cement  to  two 
parts  sand  will  make  a  job  that  will  be  impervious  to  water, 
resist  frost,  and  if  well  done,  last  for  generations. 

In  cistern  and  cellar  work,  if  there  is  any  tendency  of  water 
to  come  in  while  the  cement  work  is  being  done,  that  tendency 
must  be  removed  by. drainage  or  otherwise,  as  the  water  will 
press  the  cement  aside  before  it  is  hard. 

WATER-TIGHT  CEMENT  MORTAR. 

By  the  use  of  lirae  putty,  cement  mortar  is  made  more  thor- 
oughly water-proof,  due  to  the  great  density  of  the  mortar 
obtained,  which  hardens  in  the  water,  provided  the  water  ia 
not  moving  and  not  too  cold  or  impregnated  with  acids. 
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The  following  proportionB  are  best  for  water-tight  mortar: 


Cement. 

Lime  Potty. 

Sand. 

I  part 
Ipart 
ipwt 
Ipart 

>4part 

1  part 
l.H  parU 

2  parts 

Ipart 
3  parts 
Spans 
6  parts 

In  malting  cement  lime  mortar,  it  ia  best  to  thoroughly  mix 
the  »and  and  cement  dry,  then  screen  the  lime  putty,  mixed 
with  water,  into  a  mortar  box  and  mix  the  whole,  adding 
more  water  if  necessary  till  a  uniform  mortar  of  proper  con- 
sistency is  obtained. 

The  coating  may  be  about  %  inch  thick. 

To  render  the  surface  of  cement  concrete  impervious  to  air 
and  water,  the  double  silicate  of  soda  and  potash  may  be 
QSed. 

Sylveater'a  process  consists  in  the  application  of  a  coat 
made  of  %  pound  of  castile  soap  to  1  gallon  of  water,  applied 
at  as  near  boiling  temperature  as  possible  and  rubbed  to  a 
lather  with  a  stiff  brush.  After  drying  24  hours  a  second  coat 
of  y-i  pound  alum  to  4  gals,  of  water  is  applied.  Three  appli-, 
cations  of  the  double  coating  at  intervals  of  24  hours  between 
each  coat  are  sufficient  to  render  brick,  stone  or  concrete  ma- 
BOnry  impervious. 

Several  artificial  stones  are  made  which  owe  their  imper- 
vious qualities  to  ingredients'  which  produce  the  same  effect 
ae  these  washes. 
POBTLAND  CEMENT  FOR  SEWER  PIPE  AND  BUILDING  STONE. 

Mixture  of  one  part  Portland  cement  to  four  parts  sharp, 
clean  sand;  put  in  mould  and  tamp  well.  Care  should  be 
taken  to  see  that  too  much  water  is  not  added. 

MORTAR  FOR  BRICK  AND  STONE  LAYING. 

For  common  mortar  that  will  harden  quickly,  reach  greater 
strength  at  less  cost  than  any  other  cement  mortar,  Portland 
cement  should  be  used  with  slaked  lime  in  the  proportions 
given  below. 

The  addition  of  slaked  lime  in  small  proportions  makes  the 
mortar  "fat,"  '"rich"  and  pleasant  to  work. 

It  greatly  increases  its  adhesiveness  and  density,  and  con- 
trary to  general  belief,  also  adds  to  the  strength  of  such 
mixtures. 

Any  greater  or  any  less  proportion  of  lime  to  the  mixtures 
f^ven,  will  lessen  the  density,  the  tensile  strength,  the  crush- 
ing strength  and  the  adhesiveness. 


ctzsci!,GoOglc 


20  HANDBOOK  FOR  CEMENT  USERS. 

The  proper  proportions  are  as  follows: 


Portlaod  CttatBl. 

Sand. 

LiiuPut*. 

Ipart 
Ipart 
Iptirt 
Ipart 

5  parts 

6  parte 
8  parts 

10  parts 

2 

This  lime  paste  or  slaked  lime  Is  more  than  lialf  water. 
Soak  the  brick  well  before  layiog  them  in  cement  or  the 
cement  will  have  no  water  to  make  it  harden. 

SPECIAL  MONIER  CONSTRUCTIONS. 

A  special  application  of  the  Monier  system  is  tbe  Benton 
fire-proof  floor,  which,  except  where  an  arched  form  is  de- 
sired, consists  of  cinder  concrete,  with  barbed  wire  imbedded 
about  one-half  inch  from  the  bottom  of  the  slab,  the  number 
of  the  strands  per  lineal  foot  bein^  proportioned  to  the  span 
between  beams  and  the  strength  desired  in  the  tloor.  The 
concrete  used  is  made  with  the  beat  grades  of  Portland 
cement,  clean,  sharp  sand  and  hard  coal  or  steam  cinders, 
free  from  ash,  generally  mixed  in  the  proportion  of  1  part 
cement  to  21/^  parts  of  sand  and  514  parts  of  cinder,  and  thor- 
oughly and  uniformly  mixed  by  special  machinery.  Differ- 
ent types  of  floor  construction,  adapted  to  different  classes 
of  buildings  and  to  different  thicknesses  of  floors,  are  used. 

The  weight  of  cinder  concrete,  composed  of  1  part  cement, 
21/2  of  sand  and  6y;»  of  screened  cinders,  tamped  on  a  wood 
center,  will  average  ninety-iiVe  pounds  per  cubic  foot. 
Eighty  pounds  per  cubic  foot  ia  often  given  as  tbe  weight  of 
cinder  concrete,  and  this  is  probably  about  right  where  the 
concrete  is  not  tamped;  but  for  all  concrete  tamped  on  wood 
centering,  ninety-five  pounds  per  cubic  foot  should  be  used  in 
computing  the  weight  of  the  floor  and  the  strength  of  the 
steel  beam. 

Lime  mortar  and  ordinary  concrete  will  average  120  pounds 
per  cubic  foot. 

Another  application  of  the  Monier  system  is  to  the  covering 
of  piles  exposed  to  the  ravages  of  the  teredo  navalis  in  sea 
water.  The  casings  are  made  of  cement  mortar  about  cyl- 
inders of  wire  cloth  and  slipped  down  over  tbe  piles  until  they 
reach  the  bottom.  If  not  subject  to  shocks  or  blows  from 
vessels  or  floating  debris,  they  are  durable  and  promise  to  be 
a  sufQcient  protection. 

Portland  cement  has  been  used  in  California  for  lining  irri- 
gation ditches  to  make  them  more  nearly  water-tight.  The 
following  is  a  description  of  the  process: 
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In  preparing  for  the  cementing  work,  sand  !s  first  hauled  ' 
from  nearby  river  beds,  or  waehee  as  they  are  called,  and 
damped  along  the  line  of  the  ditch  where  it  will  be  required 
for  mortar.  The  laborers  are  boarded  in  temporary  tent 
camps,  in  order  to  be  near  the  work  as  it  advances.  With 
the  exception  of  a  foreman  and  two  trowelers  day  laborers 
are  employed.  A  mortar-bed  on  wheels  is  drawn  by  a  horse 
along  the  edge  of  the  canal,  keeping  pace  with  the  plaAterers. 
Shorelers  in  advance  of  the  plasterers  clean  out  and  even  off 
the  surface,  and  a  man  with  a  hose  follows  and  sprinkles  the 
surface  so  that  it  is  tboroughly  wet  before  plastering. 

The  sand  is  not  screened,  hut  is  selected  to  contain  a  good 
proportion  of  coarse  as  well  as  fine  grains  and  to  be  clean. 
It  is  mixed  on  the  portable  bed  in  the  proportion  of  one  of 
cement  to  four  of  sand.  It  is  mixi>d  with  hoes,  first  dry  then 
wet.  The  mortar  is  then  slid  down  the  chute  onto  a  bed  from 
which  the  shovelers  spread  it  along  the  bottom  and  sides  as 
fast  as  th«  trowelers  can  spread  it  to  a  surface.  This  coat 
of  plaster  is  generally  made  from  14  io  V^-inch  thick  on  canal 
work,  but  on  this  work  the  coat  was  from  %  to  i/4-inch  thick. 
Within  fifteen  minutes  after  water  baa  been  added  to  the 
mortar,  the  last  of  it  is  plastered  on  the  ditch.  The  plastered 
surface  is  sometimes  washed  over  with  a  wash  of  pure  cement 
and  water  applied  with  a  brush  to  make  it  more  impervious 
to  water.  After  standing  a  couple  of  days,  water  is  allowed 
in  the  finished  section,  but  is  kept  stagnant  by  means  of  tem- 
porary dirt  dams.  From  these  reservoirs  temporary  lines  of 
S^-inch  iron  pipes  carry  water  to  the  mortar  bed  as  it  keeps 
pace  with  the  construction, 

STREET  RAILWAY  FOUNDATIONS. 

For  street  railway  work  Chicago  has  the  following  form  of 
concrete  construction  under  tics  and  of  making  junctions  of 
track  with  various  kinds  of  pavements: 

Concrete.  —The  depth  should  be  determined  by  the  engineer 
in  charge,  but  will  vary  from  four  to  twelve  inches,  accord- 
ing to  the  exigencies  of  the  case,  or  solidity  of  the  founda- 
tions. The  concrete  width  is  usually  one  foot  outside  the  ties 
at  each  side,  or  nine  feet  in  width  for  a  seven-foot  tie.  The 
constituent  parts  of  the  concrete  are  one  part  of  cement,  two 
parts  of  sand — sharp — and  foor  or  five  parts  of  broken  stone 
or  gravel,  small  enough  to  pass  through  a  two-Inch  ring.  Mix 
the  sand  and  cement  dry,  and  turn  over  four  times  before 
using  water.  Wet  the  stone  before  adding  It  to  the  sand  and 
cement  and  mix  thoroughly  on  a  board  platform  with  tight 
joints.  After  spreading  concrete,  ram  it  thoroughly,  until 
water  appears  on  the  top,  keeping  it  uniform  and  smooth. 
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Spread  one  inch  of  coarse  sand  or  gravel  over  the  concrete 
for  tie  bed.  The  space  between  the  ties  should  be  filled  with 
concrete,  broken  stone,  gravel  or  sand,  as  the  engineer  de- 
cides, thoroughly  tamped  or  rolled  and  brought  to  aJi  even 
surface,  ready  for  the  paving,  which  should  be  imperviouB 
to  water. 

Paving.  -In  cities  the  paving  may  be  Belgian  block,  brick, 
concrete  or  asphalt,  and  in  the  suburbs  ordinary  earth  is 
used,  if  ballast  of  broken  stone,  gravel,  screenings  or  cinders 
is  too  expensive. 

Much  trouble  is  occasioned  by  the  loosening  of  the  pave- 
ment along  the  rails  and  over  the  ties.  It  should  be  laid 
close  and  compact,  with  the  interstices  filled  with  paving 
pitch  or  grout,  so  as  to  insure  its  being  impervious.  Where 
macadam,  concrete  or  asphalt  is  used,  there  should  be  next 
the  rail  a  toothing  of  Hock  paving  of  atone  or  brick,  to  pre- 
vent disturbances  of  the  pavement  by  the  rail  vibration. 

Fine  cement  is  used  on  each  side  of  the  rail  web  to  allow 
the  paving  to  fit  against  the  lip  of  the  rail.  The  usual  depth 
of  Belgian  blocks  is  six  inches,  and  they  rest  on  a  bed  of  sand 
one  inch  deep.  There  should  be  no  projection  to  prevent  the 
pavement  from  fitting  close  to  the  rail. 

Concrete  is  much  preferred  abroad  for  foundation  to 
broken  stone;  in  fact,  the  latter  is  never  allowed  to  be  used. 

With  brick  paving,  the  concrete  should  be  brought  to 
within  one  inch  of  the  bottom  of  the  bricks,  then  one  inch  of 
sand,  spread  very  evenly,  and  lastly  the  bricks,  laid  very  true, 
no  brick  the  least  bit  higher  than  the  adjoining  ones. 

In  Cincinnati,  O.,  a  concrete  stringer  12  to  15  inches  deep, 
16  inches  wide  at  bottom  and  18  inches  wide  at  top  is  laid, 
using  Portland  cement  and  limestone.  This  stringer  extends 
9  inches  below  the  bottom  of  the  9-inch  rail  and  is  continued 
to  surround  the  lower  flange  of  the  rail  and  from  3  to  6  inches 
up  the  web  according  to  whether  the  pavement  is  brick  or 
asphalt.  The  space  about  the  rail  up  to  the  head  is  filled  with 
Portland  cement  so  that  the  rail  is  completely  enclosed  ex- 
cepting the  upper  wearing  surface.  Cross-ties  of  wood  are 
used  at  intervals  of  10  feet  and  steel  tie  bars  at  intervals  of 
5  feet.  Denver  Uses  similar  construction,  with  cross-tietj 
and  tie-rods  at  intervals  of  C  feet,  concrete  on  one  portion 
being  made  of  Portland  cement  1  part  and  gravel  and  sand  5 
parts,  and  on  another  portion  of  natural  hydraulic  cement  1 
part  and  gravel  and  sand  3  parts.  The  rail  rests  on  top  of  the 
concrete  beam.    Detroit  uses  a  concrete  beam  extending  8 
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iDches  below  the  rail,  whioh  reBts  od  it,  12  inches  wide  at  top 
and  8  inches  wide  at  bottom.  Wooden  or  steel  cross-ties  are 
used.  Several  citiea  use  constructions  differing  only  in  minor 
details  from  those  named.  Scranton,  Pa.,  improves  upon  it 
by  nsiDK  pieces  of  old  rails  for  cross  ties.  Concrete  is  made 
of  1  part  Portland  cement,  3  parts  sand  and  5  parts  broken 
Btone. 
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ExperieDce  of  engineers  and  the  comparison  of  varioaa 
tables  of  amount  and  cost  of  materials  required  for  various 
classes  of  worlc  in  which  cement  is  an  ingredient  demonstrate 
that  there  are  no  exact  rules  by  which  the  quantities  re- 
quired for  a  given  work  under  a  given  specification  can  be 
deflniteiy  computed.  It  is  easy  to  determine  theoretically  the 
amount  of  cement  required  for  a  mass  of  concrete,  given  the 
number  of  cubic  yards  to  be  filled,  the  percentage  of  voids  in 
stone  and  sand,  and  the  proportions  of  cement,  sand  and 
stone.  The  actual  resiilt  may  vary  materially  either  in  excess 
or  deficiency  from  this  theoretical  quantity  for  many  such 
reasons  as  the  following: 

The  condition  of  the  stone  when  voids  are  determined  may 
vary  as  to  moisture  and  compactness,  the  method  and  force 
used  in  consolidating  the  stone  and  its  previous  exposure  to 
rain  or  sun  not  being  uniform.  The  same  may  be  true  of  the 
sand.  The  measurement  of  cement  in  original  package  or 
after  emptying  into  a  box  will  make  some  difference.  The 
method  of  mixing  materials  is  an  important  consideration,  in 
general  the  more  thorough  the  mixture  the  less  the  volume 
of  the  resulting  concrete.  The  method  of  putting  in  place 
and  the  amount  of  tamping  are  also  very  important  factors. 
The  proportion  of  mortar  to  the  voids  in  the  stone  is  not  an 
exact  measure  of  the  resulting  volume.  The  most  thorough 
work  shows  a  shrinkage  in  volume  of  concrete  from  the  vol- 
ume of  broken  stone,  unless  the  mortar  ia  more  than  enough 
to  fill  the  voids  in  the  compacted  stone.  The  same  is  true 
to  some  extent  of  gravel. 

The  following  estimates  of  quantities  are  therefore  simply 
approximate  and  may  be  exceeded  or  not  attained,  according 
to  the  local  circumstances.  While  moat  of  them  are  the  re- 
sult of  actual  experiment  under  practical  conditions,  the 
writer  has  checked  but  few  of  them  in  his  practice,  and  pre- 
sents them  as  being  correct  under  a  single  set  of  conditions 
only,  and  approximately  correctly  in  others.  For  rough  esti- 
mates they  will  answer  sntisfactorily.    Each  engineer  or  con- 
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tractor  is  soon  able  to  estimnte  his  own  quaotities  nnder  the 
conditions  of  the  methods  he  adopts  better  than  be  caD  from 
an;  statements  of  average  results. 

PACKING  AND  SHIPPING  CEMENT. 

Cement  is  packed  in  barrels,  cloth  sacks  or  paper  bags,  as 
ordered. 

A  barrel  of  Portland  cement  weighs  about  400  poands 
gross,  and  should  contain  380  pounds  net  of  cement. 

A  barrel  of  eastern  natural  hydraulic  cement  weighs  aboat 
320  pounds  gross  and  should  contain  300  pounds  net  of 
cement. 

A  barrel  of  western  natural  hydraulic  cement  weighs  about 
285  pounds  gross  and  should  contain  265  pounds  net  of 
cement. 

Slag  cement  weighs  about  350  pounds  gross,  or  330  pounds 
net. 

Cloth  sacks  ordinarily  contain  one-third  of  a  barrel  of  nat- 
ural hydraulic  cement,  but  may  contain  but  one-fourth  of  a 
barrel  of  Portland  cement.  Paper  sacks  contain  one-fourth 
of  a  barrel. 

A  carload  of  Portland  cement  usually  means  100  barrels 
(40,000  pounds);  75  barrels  is  the  minimum  carload,  or  the 
same  quantity  by  weight  in  cloth  or  paper  bags. 

When  cement  is  ordered  in  cloth  sacks  the  sacks  are 
charged  at  cost,  yiz:  10  cents  each,  in  addition  to  the  cost  of 
the  cement;  but  when  the  sacks  are  returned  to  the  works  in 
good  condition,  freight  prepaid,  10  cents  is  allowed  for  each, 
with  a  deduction  of  2  cents  for  wear  and  tear  in  some  cases. 

For  paper  bags  there  is  no  charge,  as  they  are  not  to  be 
returned. 

Empty  sacks  to  be  returned  should  be  safely  tied  in  bun- 
dles of  ten  or  fifty — giving  the  name  of  the  sender. 

WEIGHTS  AND  MEASURES  OF  CONCRETE  MATERIALS. 

Sand  weighs  from  80  to  100  pounds  per  cubic  foot  dry  and 
loose,  from  90  to  115  pounds  dry  and  well  shaken. 

Grayel  weighs  from  100  to  120  pounds  per  cubic  foot  loose 
and  about  20  pounds  more  when  well  rammed. 

Crushed  limestone  weighs  about  00  ponnds  per  cubic  foot, 
varying  somewhat  either  way  with  the  size  and  amount  of 
fine  dust. 

Copper  slag, which  has  been  used  successfully  where  weight 
is  wanted  in  concrete,  weighs  120  to  125  pounds  per  cubic 
foot. 

Concrete  weighs  about  140  pounds  per  cubic  foot. 

Quicklime  weighs  64  pounds  per  cubic  foot. 
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Portland  cement,  loose,  weighs  70  to  90  pounds  per  cubic 
foot;  parked,  about  110  pounds  per  cubic  foot.  One  barrel  is 
3^2  cubic  feet,  weighing  380  pounds  net,  or  400  pounds  gross. 
Foreign  cement  barrels  contain  3  1-3  or  less  cubic  feet. 

Natural  hydraulic  ceraent,  loose,  weighs  about  50  to  57 
pounds  per  cubic  foot;  paclied,  about  80  pounde  per  cubic 
foot.  One  barrel,  265  pounds,  western  cement;  300  pounds, 
eastern  cement.  Weights  of  cement  and  volumes  of  barrels 
are  not  uniform.  Nearly  all  natural  hydraulic  cement  is  sold 
in  sacks  as  given  abore. 

The  following  table  from  Engineering  News  gives  some 
idea  of  the  variation  in  size  of  cement  barrels.  The  first 
three  brands  named  are  American  and  the  other  two  foreign 
Portland  cements: 

ID                (2)                (3)  Dlffemux  Dlfferedce 

Portland         Capaclt;  Actual  VolDme  between  bccoeen 

csment             oCbbL  contents  nben               (1)  (II 

brand.            cnblc  packed  dumped          and  and 

l«t.  measun.  loon.               O)  13} 

Giant 3.S  3.35  4.17  4<6  25% 

Atlas 3.45  3.21  3.75  4%  18% 

Sajlors 3.25  3  15  4.05  3%  30% 

Alsen 3.22  3.16  4.19  2%  33% 

Dyckerhoff 3.12  3.03  4.00  3%  33% 

To  make  one  cubic  yard  of  Portland  cement  mortar  the  fol- 
lowing quantities  of  cement  and  sand  are  required  for  the 
proportions  stated,  the  cement  being  given  in  barrels,  packed, 
and  the  sand  in  cubic  yards: 

Barrels  o(  Cu.  Yds. 
Pmnrtlona.                                              Portland  Cemeat.       at  Saod. 

Neat  cement 7.14  0 

1  cement  1  sand 4.16  0.67 

1        "       2     "     2.65  0.84 

1        "■     3     "     2.00  0.94 

1        "       4     "      1.70  0.98 

1        "       5     '■     1.25  0.99 

1        '■       6     "     1.18  1.00 

The  following  table  shows  the  variations  in  amount  of  in- 
gredients necessary  to  make  a  cubic  yard  of  concrete.  The 
table  appears  in  the  report  of  a  committee  on  the  use  of 
cement  made  to  the  Association  of  Railway  Superintendents 
of  Bridges  and  Bnildings,  and  is  made  up  from  reports  of  such 
superintendents  for  various  railways,  giving  their  actual 
practice  and  observation: 
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The  following  table  of  approximate  quantities  of  materiala 
to  make  100  cubic  feot  of  finished  concrete  ehows  the  reduc- 
tion in  amount  of  cements  used  if  the  ingredients  are  meas- 
ured in  the  mixing  box  rather  than  in  the  original  package: 


att  to  Acirente. 

Barrel!  cl  Cemant 
by  Barrels. 

Barrels  n(  Cement 
Wben  Pro  portioned 

YBnl3ii< 
Aasietaie. 

Ito   I 

18.3 

15.8 

2.75 

1  "     2 

11.6 

1  "     3 

8.7 

7.5 

3.95 

1  ■'     4 

6.9 

4,15 

1  "     5 

5.6 

4.7 

4.30 

1  "     6 

4.3 

4.40 

1  •'     7 

4.4 

3,7 

4.45 

3.9 

3.3 

■    4.46 

1    ..     9 

3.4 

2,9 

4.47 

1   '*  10 

3.0 

2.6 

1  '■  11 

2.S 

2.4 

4.50 

1  "  12 

2.5 

2.2 

4.53 

2.4 

2.0 

4.55 

1  ■'  14 

2.3 

1.9 

4. 57 

1  "  IS 

2.2 

1.8 

4.59 

1  "  16 

2.1 

1.7 

4.62 

1   '■  17 

2.0 

1.6 

4.63 

1  '■  18 

l.S 

1.5 

4.65 

1  '■  19 

1.8 

1.4 

4.68 

1  "  20 

1.7 

1.3 

4.70 

This  tabte  is  given  in  the  California  Portland  Cement  Com- 
pany's handbook. 
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Lime  paste,  about  50  per  cent,  water,  one  cubic  foot  of 
quicklime  and  one  cubic  foot  of  water,  make  1%  to  1*4  cubic 
feet  of  stiff  lime  paste. 

The  volume  of  mortar  in  fractions  of  a  cubic  yard  oeceseary 
to  lay  a  cubic  yard  of  masonry  is  as  follows: 

For  Brickwork,  ;< -inch  joints IS 

V     '■         "      25 

H     '■        "      , 40 

"    Ashlar,  20-incta  courses 06 

"    Squared  Stone  Masonry 20 

"    Rubble  Masonry 2S 

"    Concrete,  broken  stone SS 

Emmett  Steeoe,  City  Engineer  of  Burlington,  Iowa,  has 
prepared  the  following  diagram  showing  the  amount  of  ma- 
terials necessary  for  sewer  masonry: 


One  barrel  of  Portland  cement  will  cover  the  following 
areas  when  used  as  plastering,  with  the  various  proportions 
of  sand  noted.  These  areas  are  slightly  less  than  would  be 
computed  from  the  volumes  of  cement  mortar  in  a  preceding 
table  on  account  of  waste,  filling  of  cracks  and  voids,  etc.:, 

Thickoess  Square  Feet  nl 

q(  Coatlne-  Are*  Covered. 

1  cement  1  sa&d 1  incb.  67 


1  cement  2  sand  . 
I  cement  3  sand. . 


H      "  187 

M      "  280 
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From  the  Buckeye  Cement  Company's  handbook  is  taken 
the  following  table  of  materials  required  for  cisterna: 


t 

^l 

For  E»ch  Foot  Depth. 

B».™. 

i 

'",i 

P 

B 

1 

s 

i 

It 

t' 

inCleariif  Llnloi. 

^ 

6ssy 

p. 

?i. 

S 

146 

.73 

.75 

230 

1.74 

148 

2.  IB 

275 

2.09 

215 

3.14 

28S 

1.42 

1.00 

320 

2.44 

292 

4.27 

377 

1.86 

1.13 

375 

2.79 

392 

5.58 

410 

3.14 

483 

7.06 

587 

2.91 

1.38 

460 

3.49 

596 

8.72 

710 

3,52 

1,51 

SCO 

3.84 

722 

10.56 

550 

4.19 

12.56 

992 

4.92 

1.76 

590 

4. 54 

1008 

14.74 

11S2 

640 

4.89 

1170 

17.10 

1325 

6.54 

2.01 

6S0 

5.24 

1343 

16.63 

One  barrel  of  Portland  cement  will  lay  about  60  square 
feet  of  cement  walk  under  the  first  or  general  specification 
for  cement  walks  given  in  the  chapter  on  Specifications  tor 
the  oee  of  Cement. 

From  the  California  Cement  Company's  handbook  Is  taken 
the  following  table  of  quantities  required  for  making  cement 
pipe,  as  follows: 


MumberolLI 

ofPortlao 

i  Cenwnt  Will  M«ke. 

8  Id 

1     iD. 

61.11 

71.30          81.48 

137.50 

10  in 

1     in. 

50.00 

58.00          66.66 

112.50 

12  in 

37.25 

43.47          49.67 

83,81 

14  in 

l<4  in. 

28.85 

33,66          38.47 

64.91 

16  in 

l>*in. 

19.20 

22.40          25.60 

43.20 

20  in 

l^in. 

14.45 

16.5a          19.21 

32.51 

12.34           14.10 

23  80 

30  in 

2>iin. 

6.77 

7.89            9.02 

15.23 

36  in 

4.70 

5.48            6.27 

10.57 
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In  eewer  work,  one  barrel  of  natural  hydraulic  cement 
uaed  neat  will  lav  the  following  lengths  of  pipe  of  the  varions 
sizes,  pipe  being  Id  3-foot  lengths: 


LenrthiBbt. 

Pipe. 

WUlLar- 

9i»olPip«. 



SCO 

12 

100 

350 

15  



200 

18 

65 

175 

20 

60 



ISO 

24 

SO 

Lime  requires  about  150  per  cent,  of  its  weight  of  water  in 
slaking;  natural  hydraulic  cement,  2S  to  31  per  cent.;  silica- 
Portland  cement,  22  per  cent.;  Portland  cement,  20  to  25  per 
cent.;  slag  cement,  22  to  2S  per  cent.;  cement  and  sand  mor- 
tarB,  10  to  2.3  per  cent,  to  complete  the  process  of  crystalliza- 
tion. 

Some  .ietailed  statements  of  actual  cost  of  concrete  with 
variooB  proportions  of  ingredients  will  be  of  interest.  On  the 
Forest  Hill  Reservoir  at  Quincy,  Mass.,  several  classes  of 
concrete  were  used,  specifications  for  part  of  which  are  giren 
in  a  preceding  chapter.  Detailed  accounts  were  kept  and  the 
following  tables  of  cost  were  prepared: 


*3.010 


Quantities.  cu.  yd. 

279  cu.  yds.  Portland  Cement  Concrete,  1  iZH  ■!•■ 

Cement 

Sand 

Lumber  for  forms,  a  M.  ft @  20.00 

Labor  :     General  expenses 

Mixiog  and  placing 1.147 


.  .l.Sobbl.  (^t%23 
..  ,46cyd.@  1.13 
,.  .74    "    (S    1.13 


Cost,  per  CD.  yd.  (total)  . 


1.855 
..•6.621 


284  cu.  yds.  Portland  Cement  Concrete,  1:3:6. 

Cement 1.07  bbl.  (g)  92.23    $2,300 

Sand 44cyd.(a)    1,18        .497 

Stone 88    "    @    1.13         .994 

Lumber  for  forms,  a  M.  ft @  20.00        .127 

Labor :     General  expenses 154 

Forms 214 

Mixing  and  placing 967 


Cost  per  cu.  yd.  (total) SS.38? 
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..1.25bbl.(a>»].08  W.350 
..  .54cyd.fgi  1.02  .347 
,.   .86    ■'    @    1.57       Law 


Quantities.  *  cu.  yd. 

400  ca.  yd.  Americao  Katural  Cemem  Concrete,  1:2:5. 

Cement 

Sand 

Lumber  for  forms,  a  M,  ft 

Labor :    General  expenses 

Mixing  and  placing.'. 

Cost  per  cu.  yd.  (total) i 


615  sq.  yds.    Portland  Cement  Concrete,  l:3^:0>j. 

Cemont 1.08  bbl.  (a)  »1.53    «1,«52 

Sand 37cyd.<(e    1.02        .377 

Stona 96    "    (*    1.57      1.507 

Lumber  for  forma,  a  M.  ft (^  20.00        .016 

Labor  :     General  expenses. 177 

Forms 121 

Mixing  and  placing 1.213 

^.511 

Coal,  per  cu,  yd.  (total) >5,063 


1,222  en.  yds.  Portland  Cement  Copcrele,  1 :2>i  A. 

Cement 1.37  bbl.  (?)  »1.53  »2.00 

Sand 47cyd.(ai    1.02  .48 

Stone 745  "  C*    l-SB  117 

Lumber  forms, (o;»20.00  .%% 

Labor :     General  expenses .15 

Forms 26 

Mixing  and  placing. I. S3 

Average  cost,  a  cu.  yd »5.93 


Quantities. 

Slope  Finish  ( 

with  sa: 

me  Concrete). 

Goat  per  yd, 
3,600         100 
sq.  yds.    cu.  yd 

Labor: 

Mixing  and  placing 

000        3.5C 

rage  cost  (total) 10. 154  Srt.nm 

Portland  Cement  Plastering  6,822  sq.  yds. 

0.07  bbl.  (a>  81..53  80.103 

0\2cyd.(a,    1,02  .012 


Average  cost  per  sq.  yd t0.200 
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095  sq.  yds.  Portland  Cemeni  Granolilhic  Walk. 

^Sq.  yd.—  Ca.  yd. 

I.     Stone  foundation 232  cu.  yds. 

Stone $0. 134  §0.40 

Labor :     Placing,  etc 502  1.50 

Average  cost *0,836  $1.00 

3.     Concrete  base 90  cu.  yds. 

Cemeni 1.22  bbl.  (a)  «1.53.  .10.242  «.87 

Sand  50c,yd.Cgl    1.02..     ,066  .51 

Slone 84    -    (a    1.57..     .170  1.32 

Labor 450  3.48 

Average  cost S0.928  -  »7.18 

3.     Top  Aaish 095  sq.  yds. 

Cement Oil  bbl.  (a)  »1.53.  .10.168  

Sand 22c.yd.(^    1.02..     .022  

Lampblack -. 008  

Labor 149  

Average  cost <0.341 

Total  average  cost,  a  sq.  yd.  $1,905 

The  bottom  of  the  reservoir  at  Canton,  111.,  was  made  of 
concrete  10  inches  thick,  including  a  34-iDch  coat  of  Portland 
cement  mortar.  The  materials  used  and  the  cost  were  deter- 
mined as  follows: 

The  concrete  was  mixed  in  the  following  proportions:  1 
part  Portland  cement,  3^  parts  clean,  sharp  sand  and  Ty^ 
parts  medium  crushed  rock,  by  measurement.  These  propor- 
tions were  determined  as  follows:  The  voids  in  the  crushed 
rock  were  found  to  be  40  per  cent,  in  the  sand,  giving  12  per 
cent,  for  cement;  dividing  this  by  12  gave  1  cubic  foot  of 
cement  to  Sy^  cubic  feet  of  sand,  to  814  cubic  feet  of  crushed 
rock.  Adding  10  per  cent,  to  insure  a  good  mixture  we  have 
1  to  ZYs  to  71'a-  One  95-pound  sack  of  cement  contains  0.9 
cubic  feet,  and  is  mixed  with  3  cubic  feet  of  sand  and  6%  of 
rock.  We  mixed  the  concrete  in  batches  of  3  sacks  of  cement 
to  9  cubic  feet  of  sand  and  2014  cubic  feet  of  rock.  The  cement 
coat  was  mixed  with  1  part  cement  to  2^4  parts  sand,  and 
was  spread  and  worked  smooth  with  the  trowel. 

The  concrete  work  cost  |R.38  per  cubic  yard  in  place,  as 
follows: 

Medium  crushed  rock,  0.857  cubic  yard,  at  |2.17 |1.86 

American  Portland  cement,  0.586  barrel,  at  |2.50 2,14 

Sand,  10.1  bushels  {100  lbs.  per  bushel),  at  5%  cents . . .  0.58 

Labor,  mixing  and  placing  concrete,  10  cents  per  honr. .  0.80 

Total 15.38 
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Space  18  given  for  a  deecription  of  a  cement  laboratory  iq 
each  of  three  general  classes,  private,  municipal  and  college, 
that  an  idea  of  the  facilities  available  for  the  examination  of 
cement  and  of  materials  and  procesaes  for  making  cement 
may  be  formed.  CompleteneBs  of  equipment  is  not  an  indica- 
tion of  reliability  of  reports,  since  the  character  and  experi- 
ence of  the  operators  are  the  controlling  factors,  but  other 
things  being  equal,  the  more  complete  the  equipment  the 
more  complete  the  report  can  be  made. 

L&TUBUBY  AND  SPACKMAN,  PHILADEPHIA,  PA. 

The  laboratory  of  T^athbury  and  Bpackman,  at  1619  Filbert 
street,  Philadelphia,  is  very  fully  equipped  for  the  study  of 
raw  materials  for  making  cement,  the  process  of  making  and 
the  testing  of  the  finished  product. 

The  cement  laboratory  is  fitted  np  with  a  view  to  eliminate, 
as  far  as  possible,  all  errors  of  personal  equation  and  those 
due  to  changing  temperature.  There  is  an  especially  ar- 
ranged system  '  of  piping  and  tanks  for  the  maturing  of 
briquettes,  so  that  tests  can  be  made  at  any  interval,  from 
one  day  to  three  years.  The  briquettes  in  the  meantime  are 
carefully  maintained  in  changing  water  at  a  conatant  temper- 
ature. This  laboratory  also  contains  a  2,000-pound  tensile 
briquette  machine  for  determining  the  tensile  strength  of 
cement,  and  a  200,000-ponnd  automatic  compression  machine 
for  crushing  cubes  of  cement  and  concrete. 

The  mechanical  laboratory  is  equipped  with  all  the  ma> 
chinery  necessary  for  the  manufacture  of  cement,  including 
cmshers,  tube-mills,  a  rotary  and  a  set-kiln,  allowing  quanti- 
ties of  cement  to  be  made  from  raw  materials  under  the  con- 
ditions similar  to  those  occurring  in  the  regular  manufac- 
ture. This  plant  is,  in  fact,  a  complete  miniature  cement 
plant.  All  the  machinery  in  both  the  mechanical  and  cement 
laboratories  is  driven  by  electrical  power,  thus  giving  perfect 
and  independent  control  of  each  machine. 
9 
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The  chemical  laboratory  Ib  thoroughly  supplied  with  all 
the  apparatus  necessary  for  the  analysis  of  clays,  UmestoDes, 
marls,  cements  and  all  the  materials  entering  into  the  manu- 
facture of  cement. 

New  and  approved  apparatus  is  constantly  being  added  in 
order  that  the  laboratory  may  always  be  abreast  of  the 
times,  and  the  most  accurate  and  scientific  results  may  be 
obtained. 

The  records  of  these  laboratories  are  carefully  filed  and 
indexed,  and  extend  back  over  many  years,  being  an  almost 
complete  record  of  the  cement  Industry  of  this  country. 

Tests  of  cement  are  made  for  persons  desiring  the  same, 
and  a  very  large  share  of  the  business  of  the  firm  is  the  study 
of  cement  materials  and  the  design  and  superintendence  of 
construction  of  cement  plants  to  utilize  materials  found  to 
be  favorable,  with  the  necessary  preliminary  estimates  of 
cost  of  plant  and  cost  of  manufacture  of  cement. 

Kames  of  other  engineers  designing  cement  plants,  examin- 
ing cement  properties  and  analyzing  and  testing  cement  and 
materials  for  making  cement  will  be  found  in  the  Directory 
lists. 

MUNICIPAL  TESTING  LABORATORY.  PHILADELPHIA.  PA. 

The  cement  laboratory  of  the  city  of  Philadelphia  is  under 
the  Department  of  Public  Works  in  the  Bureau  of  Surveys, 
in  charge  of  a  specially  appointed  engineer.  From  a  paper  by 
E,  L,  Humphreys,  formerly  in  charge  of  the  office,  have  been 
made  some  selections  describing  the  methods  and  apparatus. 
Mr.  W.  Purvis  Taylor  is  at  present  the  engineer  in  charge  of 
the  testing  laboratory. 

A  set  of  specifications,  adopted  as  the  city  standard,  forms 
the  basis  for  the  acceptance  or  rejection  of  a  shipment  of 
cement. 

The  tests  are  made  from  samples  taken  from  actual  ship- 
ments on  the  work,  and  not  from  samples  furnished  indis- 
criminately. 

Samples  are  obtained  by  taking  a  small  quantity  from  one 
barrel  in  every  five  or  ten,  depending  on  the  size  of  the  ship- 
ment, the  cement  being  taken  from  the  heart  of  the  barrel 
in  order  to  secure  a  fair  sample  of  its  fineness  and  quality 
from  which  the  sample  is  drawn  by  means  of  a  sampling 
auger.    The  notification  card  is  placed  on  this  sample. 
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The  sample  ie  brought  to  the  laboratory  iQ  special  collec- 
tion cans  made  of  japanaed  tin  in  four  compartments,  each 
holding  about  seven  pounds. 

The  data  on  the  notidcation  card  are  entered  in  the  Rec- 
ord Itook,  which  eventually"  contains  all  the  information  rela- 
tive to  this  sample,  a  record  being  kept  of  the  number  of  the 
sample,  the  brand,  the  date  and  place  of  collection,  whether 
the  shipment  was  in  bags  or  barrels,  the  flneneas  in  per  cent., 
date  and  hour  of  molding  the  briquettes,  time  of  setting  and 
the  temperature  of  the  air,  the  specific  gravity,  the  results  of 
the  hot  water  tests  and  the  tensile  and  compressive  strength,  ■ 
both  neat  and  with  various  proportions  of  sand  for  different 
periods  of  time. 

For  weighing  the  material  to  be  used  for  making  the  tests 
the  laboratory  is  provided  with  a  pair  of  a-^ales  sensitive  to 
14  gramme  under  a  load  of  2  kilogrammes  in  each  pan.  The 
mixing  and  molding  is  done  on  a  specially  designed  table, 
consisting  of  two  parts,  each  having  a  plategiass  top,  one  24 
inches  long  by  18  inches  wide,  on  which  the  mixing  and  mold- 
ing is  done;  and  the  other,  which  is  3  inches  above  the  level 
of  the  former,  is  4  feet  long,  2  feet  wide  and  is  used  for  mak- 
ing the  tests  for  time  of  setting,  and  for  nmrking  and  remov- 
ing the  briquettes  from  the  molds. 

The  sample  of  cement  collected  as  just  described,'  com- 
posed of  portions  taken  from  various  barrels,  is  now  thor- 
onghly  mixed  by  passing  it  through  what  is  known  In  the 
laboratory  as  a  No.  20  sieve.  A  small  portion  is  then  weighed 
out  and  made  into  a  paste  by  gradually  adding  clean  water 
from  a  graduate.  The  quantity  of  water  required  to  produce 
a  stifE,  plastic  paste  of  about  the  consistency  of  molding  clay 
is  thus  obtained. 

Having  determined,  by  the  above  test,  the  proper  percent- 
age of  water  required  for  the  neat  tests,  1,000  grammes  of 
the  sample  are  weighed  out  and  placed  upon  the  mixing 
table,  a  basin  is  then  formed  with  this  material,  into  whicb 
the  proper  percentage  of  clean  water  is  poured,  the  material 
is  turned  into  the  basin  by  the  aid  of  a  trowel,  and  the  mix- 
ing is  completed  by  thoroughly  kneading  the  mass  to  the 
proper  consistency  with  the  hands.  It  is  then  firmly  pressed 
into  the  molds  with  a  trowel  and  the  surface  smoothed.  The 
mold  is  then  tnrned  over  and  the  same  operation  is  repeated. 
The  br'iquettes  are  kept  in  the  molds  until  they  can  be  re- 
moved without  injury. 

Molds. — The  molds  are  of  brass,  both  single  and  in  gangs 
of  three  and  five,  in  two  parts,  to  facilitate  the  removal  of 
the  briquette,  the  parts  being  held  together  by  means  of  a 
clamp.    The  gang-molds  are  usually  used,  the  briquettes  be- 
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'  ing  molded  three  or  Ave  at  a  time,  according  to  the  rate  of 
setting. 

The  form  ia  that  recommeodcd  by  the  American  Society  of 
Civil  EDgiueers,  except  that  the  corners  have  been  rounded 
by  curves  of  ly^-inch  radius.  This  'form  has  been  found  to  be 
more  easily  molded  and  afterwards  more  easily  adjusted  io 
the  testing  machine. 

The  molds  are  kept  clean,  and,  before  the  briquettes  are 
molded,  are  wiped  with  a  cloth  moistened  with  machine  oil. 

The  sand  is  crushed  quartz,  all  of  which  passes  a  No.  20 
sieve  and  is  retained  on  a  No.  30  sieve. 

Mixing  and  molding  by  hand  has  been  found  to  produce 
more  uniform  results  than  can  be  obtained  with  any  of  the 
machineB  now  in  use. 

The  bri(|uettes,  prior  to  their  immersion  in  water,  are  kept 
in  moist  air  for  a  period  of  twenty-four  hours,  except  in  the 
case  of  the  twenty-four-hour  tests,  in  which  they  are  im- 
mersed after  bard  set. 

For  this  purpose  there  has  been  designed  a  moist  closet, 
which  has  replaced  the  old  method  of  covering  briquettes 
with  a  damp  cloth.  This  closet,  which  is  made  of  soapstone 
1^4  inches  thick,  is  supported  by  a  wooden  frame  and  is  3 
feet  long,  2  feet  high  and  IS  inches  wide.  Along  the  front 
is  a  strip  of  soapstone,  3  inches  wide,  forming  a  basin  of  the 
bottom  of  the  closet  in  which  the  water  is  placed  for  keeping 
the  air  moist.  The  doors  are  made  of  wood,  covered  with 
planished  sheet  copper,  and  are  rabbeted  to  fit  tightly.  There 
are  two  sets  of  shelves,  the  lower  being  a  wooden  rack,  and 
the  upper  is  formed  of  strips  of  plate  glass,  33  inches  long, 
3  inches  wide.  When  closed  the  closet  ia  perfectly  tight,  the 
water  in  the  bottom  keeping  the  air  moist,  preventing  the 
briquettes  from  drying  out  and  thus  checking  the  process  of 
setting. 

Briquettes  which  have  been  removed  from  the  molds  are 
placed  on  edge  on  the  glass  shelves,  while  the  molds  con- 
taining the  briquettes  too  soft  to  be  removed  are  placed  on 
the  rack. 

A  thin  layer  of  neat  cement  is  spread  over  one  end  of 
briquettes  containing  four  or  more  parts  of  sand  to  make  a 
smooth  surface  for  numbering  on. 

For  preserving  the  briquettes  in  water  small  agate  pans 
were  formerly  used,  which  have  now  been  replaced  by  targe 
soapstone  tanks,  six  in  number,  each  7  feet  long,  2V^  feet 
wide  and  7  inches  deep,  outside  measure,  having  a  capacity 
for  over  10,000  briquetten. 

They  are  supported  by  two  frames,  formed  of  steel  shapes. 
Each  tank  is  supplied  with  a  continuous  stream  of  water  at 
a  temperature  never  less  than  70°  F.,  which  enters  at  one 
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end  near  the  bottom  through  two  pipeB,  and  overflows 
through  two  pipes  at  the  other  end;  the  pipes  being  bo  ar- 
ranged that  the  water  flows  aoiformly  through  the  tanks. 
The  rate  of  the  flow  through  the  tanks  is  controlled  by  a 
▼aive  OD  each  Bupplj  pipe.  The  main  feed  pipe  is  supplied 
with  hot  and  cold  water,  from  pipes  provided  with  valveB,  by 
which  the  temperature  of  the  mixture  is  regulated. 

The  tanks  were  made  of  aoapstone  t>ecauBe  it  is  non-ab- 
sorptive, non-corrosive  and  easily  cleaned.  The  water  is 
previously  Altered  before  entering  the  tanks,  and  is  always 
clean  and  pure.  It  has  been  the  experience  in  the  laboratory 
that  where  briquettes  are  immersed  in  pans  the  water  be- 
comes strongly  alkaline  unless  it  is  frequently  changed  and 
the  pans  cleaned.  Inasmuch  as  these  tanks  have  replaced 
three  dozen  small  pans  (22  inches  by  15  inches  by  3  inches)  it 
is  evident  that  besides  the  advantage  of  having  all  briquettes 
immersed  under  perfectly  uniform  conditions,  a  very  great 
amount  of  time  and  labor  ib  saved. 

The  brirjuettes  are  immereed  on  edge  and  placed  a  Blight 
distance  apart  so  as  to  permit  the  free  circulation  of  water 
around  them.  On  the  outside  of  the  tank  opposite  each  row 
celluloid  cards  are  glued,  on  which  are  marked  in  pencil  the 
inclusive  numbers  of  the  row.  The  briqaettes  being  ar- 
ranged in  the  tanks  in  consecutive  order,  they  are  easily 
located. 

For  determining  the  time  of  setting  the  laboratory  is  pro- 
vided with  a  Vicat  needle  and  Gilmore's  wires. 

The  Vicat  needle  consists  of  a  frame  hearing  a  movable 
rod  having  a  cap  at  one  end  and  a  needle  having  a  circular 
cross-section  of  one  sqnare  millimetre  at  the  other.  A  screw 
holds  the  needle  in  any  desired  position.  The  rod  carries  an 
indicator  which  moves  over  a  scale  (graduated  to  centi- 
metres) borne  by  a  frame.  The  rod  with  the  needle  and  cap 
weighs  300  grammes ;  the  paste  is  held  by  a  conical  hard  rub- 
ber ring  7  cm.  in  diameter  at  base,  i  cm.  high,  resting  on  a 
glass  plate  15  cm.  square. 

To  determine  if  the  paste  is  of  normal  consistency',  the 
needle  and  cap  are  replaced  by  a  rod  1  cm.  in  diameter  and 
a  cap.  The  rod  then  weighing  300  grammes  shall  stop  sink- 
ing 6  mm.  from  the  bottom  of  the  ring,  4  cm.  deep,  filled  with 
paste. 

For  neat  pastes  the  setting  is  said  to  have  commenced 
when  the  polished  steel  needle  weighing  300  grammes  does 
not  completely  traverse  the  mass  of  normal  consistency,  con- 
-flned  in  the  rubber  ring,  and  the  setting  is  said  to  be  termi- 
nated when  the  same  needle  gently  applied  to  the  upper  sur- 
face of  the  mass  does  not  sink  visibly  into  it. 
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A  tbermometer  graduated  to  1-5°  C.  is  etuck  ioto  the  mass 
and  the  increaae  of  temperature  of  maas  during  setting  can 
be  thus  observed.  Tbe  paate.is  kept  in  the  moist  closet  dur- 
ing the  operation,  being  removed  only  to  make  trial  teats  of 
the  setting. 

This  is  the  apparatus  adopted  by  the  French  Commission 
and  the  t^ociety  of  German  Cement  Manufacturers. 

Gilmore's  wires  are  commonly  used  in  this  country  for  de- 
termining the  time  of  setting.  They  consist  of  two  brass 
halls,  each  hearing  a  wire  having  a  circular  section.  For  the 
initial  set  the  section  is  1-12  of  an  inch  in  diameter,  the  ball 
and  wire  weighing  ^4  of  a  pound.  For  hard  set  the  section  is 
1-24  flf  an  inch  in  diameter,  and  the  weight  is  one  pound. 

For  determining  the  time  of  setting  by  this  method  cakes 
of  neat  cement,  2  or  3  inches  in  diameter,  %  i^^ch  thick,  with 
thin  edges,  are  made  on  small  pieces  of  glass.  When  the 
paste  resists  the  gentle  application  of  the  i^ -pound  wire,  the 
cement  has  attained  its  initial  set,  and  when  the  pound  wire, 
gently  applied  to  the  surface  of  the  paste,  ceases  to  make  an 
impression,  the  cement  lias  its  har<l  set.  For  quick  deter- 
mination these  wires  give  sufficiently  accurate  results  for 
practical  purposes.  For  more  accurate  determinations  the 
Vicat  needle  is  used. 

In  determining  the  fineness  of  a  cement,  three  sieves  are 
emploved,  and  are  known  in  the  laboratory  as  the  Xo.  50,  No. 
100  and  No.  200,  they  having  approximately  2,500,  10,000  and 
40,000  meshes  per  square  inch;  the  sieve  is  made  of  brass  wire 
cloth,  the  diameter  of  the  wire  being  .0000,  .0045  and  .0020 
of  an  inch,  respectively.  In  addition  there  is  a  No.  20  and  a 
No.  30  sieve  for  determining  the  relative  sizes  of  various 
sands.  These  have  400  and  000  meshes  per  square  inch  re- 
spectively, the  diameters  of  the  wires  being  respectively 
.0165  and  .0123  of  an  inch.  The  sieves  are  provided  with  a 
tightly  fitting  cover  and  pan,  which  prevents  the  loss  of  the 
floe  powder  during  the  operation  of  sieving. 

The  scale  for  ascertaining  the  fineness  has  a  capacity  of 
500  grammes  in  each  pan,  and  is  sensitive  to  oue  deci- 
gramme under  full  load.  This  scale,  together  with  that  for 
weighing  the  material  for  making  the  briquettes,  rests  on  a 
table  3  feet  long,  2  feet  wide,  having  a  soapstone  top. 

The  fineness  fexpressed  in  the  percentage  of  residue  left  on 
the  sieve)  is  determined  by  passing  100  grammes  of  cement 
successively  through  the  No.  5ft,  No.  IftO  and  No.  200  sieves. 
The  sieve  is  gently  tapped  and  shaken  with  the  hand  or  in  an 
automatic  machine  until,  after  a  few  minutes'  shaking,  no  , 
appreciable  quantity  passes  through  the  sieve.  - 

The  specific  gravity  has  replaced  the  old  weight  per  bushel 
test. 
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There  are  two  forms  of  appararus  iii  the  laboratory;  one 
accordiDg  to  Candlot  and  the  other  according  to  Le  Chate- 
lier. 

The  hot  water  test  apparatus  serves  a  dual  purpose  in  this 
laboratory:  (1)  It  is  used  in  the  determination  of  the  spe- 
cific gravity  and  absorption  of  blocks  of  stone,  bricks,  con- 
crete, etc.,  and  (2)  for  seeking  evidence  of  unsoundness  in 
cements. 

It  consists  of  two  tanks,  made  of  22-ounce  copper,  and 
placed  one  within  the  other,  the  inner  tank  being  supported 
by  three  yellow  pine  scantlings  (3  inches  by  V/a  inches)  run- 
ning the  length  of  the  tank.  These  are  supported  by  a  frame 
formed  of  steel  shapes.  The  cover,  provided  with  steam 
vents  and  an  opening  for  the  insertion  of  a  thermometer,  is 
made  of  two  sheets  of  copper,  separated  by  a  one-inch  layer 
of  hair  felt,  and  fits  tightly  into  the  inner  tank.  The  cover 
is  supported  and  counterbalanced  by  means  of  weights  and 
pulley  attached  to  the  upper  frame. 

Both  tanks  are  tilled  with  water,  the  levels  being  main- 
tained by  bottles  which  automatically  supply  the  loss  due  to 
evaporation  or  other  causes.  The  inner  tank  is  provided 
with  two  sets  of  shelves  of  tinned  copper  wire  cloth  with  a 
one-inch  mesh,  supported  by  beavy  copper  angles;  the  lower 
shelf  is  always  submerged  and  covers  the  whole  area  of  the 
tank,  while  the  iipjier  shelf  covers  one-half  this  area  and  is 
always  in  the  steam. 

The  tanks  arc  heated  by  means  of  a  copper  coil  supplied 
with  steam  at  about  80  pounds  pressure  from  a  one-inch  pipe. 
The  water  in  the  tanks  (about  30  gallons)  can  be  raised  to. 
boiling  in  about  3  minutes.  The  temperature  of  the  water  in 
.the  inner  tank  is  controlled  by  means  of  a  regulator,  which 
can  be  set  and  constantly  maintains  the  water  iu  the  tank  at 
any  desired  temperature  between  100°  and  212"  F.  Cements 
are  placed  in  hot  water  maintained  at  various  temperatures 
for  different  lengths  of  time,  and  the  results  obtained  are 
being  carefully  studied. 

Tensile  5'/reH^'-//;.— Briquettes  are  broken  at  regular  stated 
periods,  each  sample  being  tested  for  tensile  strength,  both 
neat  and  with  standard  proportions  of  sand,  for  24  hours,  7 
and  28  days.  Additional  briquettes  are  made,  and  are  sys- 
tematically distributed  for  breaking  at  intervals  of  2,  3,  4,  fi, 
12, 18  months,  2,  3,  4  and  5  years. 

For  this  purpose  two  books  are  kept,  a  distributing  book 
and  a  diary.  The  briquettes  to  be  broken  at  longer  intervals 
than  28  days  are  distributed  in  the  former  of  these  books. 
Each  brand  of  cement  occupies  a  page  of  this  book,  which  is 
divided  into  columns,  running  up  and  down,  and  across  each 
page;  the  former  columns  have  headings  appropriate  for  the 
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various  compositiODH  (neat,  1  to  1, 1  to  2,  etc.),  whether  made 
in  laboratory  or  on  work,  and  method  of  preserration,  etc.; 
the  cross  columns  are  headed  2,  3,  4,  6,  12,  18  months,  2,  3,  4 
and  5  years. 

In  the  diary  are  entered  under  the  proper  date  on  which  the 
briquettes  are  scheduled  to  be  broken  the  sample  number, 
the  number  of  the  briquettes  and  the  hour. 

By  this  means  it  is  readily  known  what  briquettes  are  to 
be  broken  each  day.  As  a  rule  the  average  result  of  three 
briquettes  is  taken  aa  the  tensile  strength;  in  important 
tests,  however,  the  average  of  Ave  briquettes  is  taken. 

For  determining  the  tensile  strength  the  laboratory  pos- 
sesses a  Riehle  and  a  Fairbanks  cement  testing  machine, 
each  of  1,000  pounds  capacity.  These  types  of  lever  machines 
are  too  well  known  to  merit  special  description. 

Plans  have  been  prepared  for  an  entirely  automatic 
cement  testing  machine  of  2,000  pounds  capacity. 

A  great  deal  of  attention  is  paid  to  the  results  of  the  tests 
of  mortar  taken  from  a  mixing-box.  liie  briquettes  are  made 
from  the  actual  mortar  on  the  work  (1)  aa  soon  as  mixed,  and 
(2)  just  before  it  goes  into  the  work.  Experience  has  shown 
this  to  be  one  of  the  best  aids  in  judging  the  actual  merits 
of  any  brand  of  cement.  Concrete  cubes  are  also  made  on 
the  work,  and  their  weight  per  cubic  foot  and  crushing 
strength  is  determined,  the  crushing  strength  giving  an  ex- 
cellent idea  of  the  adhesiveness  of  any  brand  of  cement. 

All  cements  are  from  time  to  time  submitted  to  a  chemical 
analysis.  For  this  purpose  the  chemical  laboratory  has  been 
equipped  with  every  facility  for  making  complete  chemical 
analyses.  The  detail  apparatus  is  such  as  will  be  found  in 
any  well-equipped  laboratory,  and  does  not  require  further 
description. 

In  addition  to  the  regular  testa  a  great  deal  of  experi- 
mental work  is  being  carried  on.  Among  the  many  studies 
may  be  mentioned  the  strength  of  cement  in  air,  in  hot  water, 
mixed  with  various  adulterants  and  with  various  propor- 
tions of  different  sands. 

Besides  the  standard  sand  the  laboratory  is  provided  with 
German  normal  and  various  kinds  of  natural  sands. 

The  temperature  of  the  laboratories  is  usually  between  60° 
and  70°  F.  It  is  never  permitted  to  fall  below  60°  F.,  this 
being  regulated  by  steam  heat.  In  summer  the  windows  are 
kept  closed,  and  the  temperature  rarely  rises  above  80°  F. 

At  the  end  of  each  year  the  results  of  the  year's  tests  are 
averaged,  each  brand  of  cement  being  rated  according  to  this 
average,  the  requirement  of  the  specifications  for  the  ensuing 
year  being  fixed  in  accordance  with  these  results. 
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The  city  of  Philadelphia,  aB  a  dirent  result  of  maintaining 
this  laboratory,  is  iiHiag  much  stronger  cement  at  a  leas  cost 
than  formerly.  The  city  coDsumes  approximately  each  year 
about  100.000  barrels  of  natural  cement,  and  30,000  barrels 
of  Portland  cement.  It  can  be  safely  assnmed  on  the  basis 
of  the  prices  prevalent  in  1892  (when  the  laboratory  was  per- 
manently established),  and  those  prevalent  in  1896,  that  the 
city  has  saved  in  the  four  years  over  f70,fl00.  The  cost  of 
maintenance,  exclusive  of  salary  during  this  time  has  been 
less  than  |500  per  year.  In  other  words,  the  city  has  saved 
$70,000  at  a  cost  of  less  than  10  per  cent,  by  the  maintenance 
of  this  laboratory. 

PURDUE  UNIVBBMTY,  LAFAYETTE,  IND. 

The  cement  laboratory,  which  is  a  part  of  the  gen<>ral  engi- 
neering laboratory,  contains  a  complete  supplyof  small  ap- 
paratus such  as  sieves  for  testing  fineness,  briquette  molds, 
scales,  etc. 

There  is  an  Olsen  cement  testing  machine  of  1,000  pounds 
capacity  and  a  Fairbanks  "shot"  cement  testing  machine, 
also  of  1,000  pounds  capacity.  For  testing  compreesio'nal  and 
fleiural  strength  of  concrete  there  are  four  machines  running 
from  30,000  pounds  capacity  up  to  300,000  pounds  capacity. 
There  is  a  machine  for  testing  concrete  under  the  blow  of  the 
falling  weight. 

Beports  are  furnished  of  the  results  of  tests  of  samples  of 
cement  or  concrete  submitted  by  city  engineers  or  others. 
Communications  should  be  addressed  to  Prof.  W.  F.  M.  Goss, 
Director  of  the  Engineering  Laboratory. 

A  list  of  cement-testing  laboratories  containing  names  and 
locations  of  many  private,  municipal,  governmental  and  col- 
lege laboratories  will  be  found  in  the  directory  in  its  proper 
place.  It  has  not  been  easy  to  determine  in  all  cases  whether 
some  of  the  laboratories  named  are  open  to  commercial  work. 
Some  of  the  college  laboratories  and  practically  all  of  the 
municipal  laboratories  cannot  be  called  upon  for  tests  beyond 
their  own  requirements,  but  in  many  cases  it  is  possible  to 
arrange  for  the  use  of  results  obtained  in  their  own  work  or 
for  the  use  of  the  apparatus  under  proper  reatrictions  when 
commercial  testing  laboratories  are  not  convenient  to  ac- 
cess. 
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Bioh  or  so-called  "double  strength"  limee  are  nearly  pure 
oxide  of  calcium,  obtained  by  buruing  nearly  pure  limestones 
containing  from  1  to  6  per  cent,  of  other  ingredients.  Com- 
mon limes  contain  greater  percentages,  poor  limes  being  ob- 
tained from  limestones  containing  from  15  to  30  per  cent,  of 
sand,  magnesia  and  other  impurities.  Pure  limes  when 
slaked  increase  in  hulk,  occupying  even  more  than  double  the 
volume  of  the  lime  fresh  from  the  kiln.  Poor  limes  do  not 
materially  increase  in  volume  in  slaking.  The  limestones  of 
this  country  are  niimerouB  and  of  all  grades,  those  of  the 
better  grades  being  sufficiently  well  distributed  so  that  but 
little  "poor"  lime  need  be  placed  on  the  market. 

If  the  limestone  contains  clay  a  hydraulic  lime  may  be  ob- 
tained by  burning,  and  if  the  proportions  are  correct  a  hy- 
draulic cement  is  the  result  of  calcination.  Many  of  the  hy- 
draulic cements  are  obtained  from  limestones  containing  also 
a  large  proportion  of  magnesia. 

The  process  of  burning  is  so  simple  in  theory,  whether  in 
intermittent  or  in  continuous  kilns,  and  the  carrying  out  of 
the  process  successfully  is  dependent  upon  so  many  condi- 
tions of  fuel,  stone,  weather  and  kiln,  which  vary  continually, 
that  it  need  not  be  described  here. 

The  recent  development  of  the  plaster  industry  and  the 
still  more  recent  development  of  the  Portland  cement  indus- 
try have  materially  modified  the  conditions  In  the  building 
trades  and  the  relative  positions  of  lime,  plaster,  natural 
hydraulic  cement  and  Portland  cement  are  not  yet  fixed,  and 
each  is  frequently  used  where  another  in  the  list  would  be 
more  suitable  or  more  economical.  As  a  consequence,  there 
is  more  or  less  uncertainty,  especially  in  the  older  industries. 
The  more  careful  study  of  the  adaptability  of  the  various 
materials  will  finally  result  to  the  benefit  of  all  by  putting 
each  in  its  proper  sphere  and  reducing  the  failures  from  mis- 
application of  material  on  the  one  hand  and  the  waste  of 
money  by  use  of  more  expensive  materials  than  are  neces- 
sary, on  the  other. 
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A  ret-eut  deTelnpmeDt  id  the  liioe  trade  is  the  class  of 
preparations  of  lime  which  are  ready  for  use  by  mixing  with 
the  proper  amount  of  sand  and  water.  Scienti&c  burning  and 
stalling  of  the  lime  in  this  manner  should  produce  the  best 
possible  result  and  warrant  a  somewhat  higher  price  for  the 
product. 

Plaster  of  pans  or  stucco  itt  made  from  gypsum  by  a  pro- 
cess described  below.  There  are  several  deposits  of  the  ma- 
terial in  this  country,  the  locations  of  which  are  indicated 
by  the  names  and  addresses  of  the  manufacturing  companies 
given  in  the  list  of  plaster  manufacturers.  Several  deposits 
in  Kansas,  Texas  and  elsewhere  are  composed  of  gypsum  and 
earthy  materials,  which  are  excavated  in  form  for  the  final 
pulverizing  or  for  direct  discbarge  into  the  calcining  kettles. 
The  name  gypsite  has  been  proposed  for  this  material.  The 
product  has  been  named  cement  plaster.  On  account  of  the 
other  ingredients  in  it  this  cement  plaster  does  not  require 
the  addition  of  much,  if  any,  material  to  retard  its  setting 
and  is  otherwise  subject  to  some  variations  in  treatment 
from  the  product  of  mills  using  pure  gypsum.  The  following 
description  of  the  processes  of  preparing  gypsum  and  gyp- 
site  and  making  stucco  and  cement  plaster  is  prepared  from 
two  articles,  one  by  Paul  Wilkinson  and  the  other  by  W.  E. 
Crane, 

Gypsum  rock,  as  is  well  known,  occurs  in  ledges,  is  mined 
and  transported  to  the  factory,  and  there  reduced  by  nippers 
and  Gates  crushers  to  the  size  of  small  marbles.  It  is  then 
run  through  huhrs  and  ilnely  ground,  and  conveyed  by  ele- 
vators to  bins  over  the  calcining  kettles.  From  this  stage 
the  proress  is  practically  identical  with  the  manufacture  of 
gypsite  into  cement  plaster.  Gypsite  occurs  in  pockets  of 
greater  or  less  extent  on  the  surface  of  the  earth,  with  from 
a  few  inches  to  2  or  3  feet  of  surface  loam  on  top.  It  re- 
sembles marl  in  appearance,  and  is  in  a  fine  state  of  subdivi- 
sion. It  is  usually  more  or  lees  moist,  on  account  of  the 
fact  that  the  pockets  occur  in  marshy  meadow  lands  along 
the  sides  of  a  stream.  In  mining  it  the  surface  covering  is 
stripped  olf  and  scraped  to  some  distance  outside  the  deposit. 
It  is  most  advantageously  manufactured  during  the  hot  sea- 
son of  the  year,  as  at  that  time  manufacturers  obtain  the 
assistance  of  nature  in  drying  out  the  physically  combined 
moisture.  It  is  a  peculiarity  of  gypsite  that  it  absorbs  and 
holds  water  with  great  avidity  and  freezes  readily,  so  that 
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in  eecnriDg  Btock  for  winter  purpoBCB  it  is  necesBary  to  liave 
large  storage  slieds  and  SU  them  during  the  drier  monttis  of 
the  year.  The  material  is  frequently  piled  in  various  portions 
of  the  bed  to  mix  the  various  strata  thoroughly,  as  well  as 
to  permit  the  moisture  to  drain  out. 

The  material  is  loosened  in  the  deposit  by  means  of  disk 
harrows  and  then  taken  into  the  stock  warehouse  by  means 
of  wheeled  scrapers.  There  are  some  irregularities  in  every 
deposit;  and  the  principal  object  sought  by  the  manufac- 
turer is  to  mix  the  materials  thoroughly,  so  aa  to  procure  a 
uniform  output.  After  the  material  has  been  put  in  the 
warehouse  it  is  at  the  same  stage  as  the  plaster  of  paris 
when  the  latter  has  reached  the  bins,  as  above  described. 

The  principal  and  really  exact  process  is  that  of  calcina- 
tion. For  this  purpose  boiler-iron  kettles  of  %-iQcb 
thickness,  8-feet  diameter  and  6-feet  depth  are  used.  The 
foundation  for  a  kettle  is  necessarily  built  very  solid,  the 
fire  space  within  the  foundation  being  in  the  shape  of  an  in- 
verted truncated  cone  4  feet  high.  At  the  top  of  this  a  cast- 
iron  flanged  ring  is  set  into  the  masonry.  The  kettle  bottom, 
consisting  of  a  concavo-convex  iron  casting  a  little  less  than 
8  feet  in  diameter,  with  convexity  placed  upward  with  a  rise 
of  1  foot,  and  with  a  thickness  of  %  inch  at  the  edges  and  of 
i  inches  at  the  crown,  is  set  within  the  flange  at  the  top  of 
this  ring.  The  kettle  proper  is  then  placed  over  the  kettle 
bottom.  This  kettle  has  two  flues  12  inches  in  diameter, 
placed  transversely  about  8  inches  above  the  crown  of  the 
kettle  bottom,  and  separated  externally  about  6  inches. 
After  the  kettle  has  been  set  brick  masonry  is  erected  around 
it,  gradually  converging  at  the  top  to  meet  the  top  rim  of  the 
kettle.  The  first  floor  of  each  mill  is  usually  built  around 
the  kettle  about  a  foot  from  the  top,  sometimes  level  with 
the  top,  to  facilitate  the  shoveling  of  dirt  directly  into  the 
kettle  by  hand;  and  the  kettle,  with  the  furnace,  is  in  the 
basement,  with  storage  room  for  fuel  conveniently  arranged 
in  front  of  the  kettle.  Ports  are  made  through  the  side  of 
the  base  ring,  and  the  heat  from  the  furnace  is  deflected  by 
bridges  around  the  surface  of  the  kettle,  so  that  it  may  cover 
every  part  of  the  kettle,  pass  through  the  flues,  and  finally 
make  exit  through  a  regular  stack.  For  fuel,  the  best  of 
coal  must  be  used,  having  a  minimum  of  sulphur,  coking 
freely  and  giving  a  long  flame.  The  best  coal  is  procured  in 
the  Trinidad  district  of  Colorado.  Kettle  bottoms  of  sheet 
steel  have  been  tried,  but  do  not  serve  as  well  as  cast-troo 
ones.  Only  the  best  scrap  iron  must  be  used  in  these  kettle 
bottoms,  it  having  been  found  that  ordinary  scrap  iron  does 
not  last  nearly  so  long  as  pig.  The  life  of  a  kettle  bottom 
is  terminated  by  cracking.    The  cracks  can  be  caulked  with 
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asbestos  cement,  bat  the  expense  of  repairing  and  stoppage 
Boon  overcomes  the  saving.  At  the  top  the  kettle  is  covered 
with  a  sheet  iron  cap  with  a  movable  door,  through  which 
the  material  is  introduced,  usually  by  a  chnte,  fed  by  an  ele- 
vator from  the  dirt  pit.  The  usual  number  of  kettles  is  four 
to  six.  They  are  arraoged  in  line  and  usually  worked  in 
pairs.  It  is  necessary  that  the  material  in  the  kettle  be  con- 
Btantly  agitated;  and  for  this  purpose  a  line-shaft  is  run  over 
the  kettles  and  a  vertical  shaft  runs  from  this  to  the  bot- 
tom of  each  kettle,  being  supported  below  by  a.  saddle  placed 
between  the  flues.  At  the  bottom  of  the  shaft  a  curved  cross 
is  attached,  to  which  are  affixed  movable  teeth  with  paddles, 
which  are  so  adjusted  as  to  throw  the  material  from  the  peri- 
phery to  the  center.  Should  the  agitation  stop  or  the  teeth 
become  broken,  the  material  settles  down  on  the  bottom, 
and,  owing  to  the  intense  heat,  the  bottom  is  almost  instantly 
melted  through.  The  material  when  heated  is  very  Quid, 
mns  through  like  water  and  quenches  the  fire. 

Both  water  power  and  steam  power  are  used  for  driving 
the  machinery.  When  steam  is  used  the  slack  from  the  fuel 
nsed  under  the  kettles  is  employed  for  the  boilers. 

Upon  the  correct  calcination,  more  than  anything  else,  de- 
pends the  quality  of  the  material.  The  calcium  sulphuto  in 
gypsite  is  hydrated,  as  it  is  in  gypstim  ruck.  The  object 
■ought  is  to  drive  ofT  a  portion  of  this  water  of  crystalliza- 
tion. To  attain  this  end,  in  the  plaster  of  paris  manufacture, 
the  temperature  of  the  kettle,  starting  at  212°,  rises  to  350° 
F.,  when  it  is  drawn  ofF  and  a  new  chaise  placed.  At  the 
temperatures  of  230°  and  280°  to  290°  F.,  the  mass  is  boiling 
actively,  while  at  the  intermediate  temperature  of  270°  it  is 
solid. 

In  the  manufacture  of  gypsite  probably  on  account  of  the 
foreign  matters,  a  higher  temperature  is  required,  which  av- 
erages close  to  396°  F.  In  starting  a  kettle,  heat  is  gradually 
applied,  and  the  crude  material  is  gradually  fed  in  and  con- 
stantly agitated.  This  process  is  slow,  and  requires  some 
length  of  time  on  account  of  the  vast  amount  of  nhysically- 
combined  moisture  to  be  evaporated.  Material  is  gradually 
added  until  the  kettle  is  full,  and  during  this  process  the  con- 
tents of  the  latter  boil  in  a  violent  manner,  closely  resem- 
bling the  boiling  of  water.  The  fact  that  the  physically-com- 
bined moisture  is  all  evaporated  is  indicated  by  the  prompt 
settling  of  the  material;  the  heat  then  rises  to  a  higher  de- 
gree and  ebullition  again  takes  place,  indicating  the  driving- 
ofE  of  the  water  of  crystallization.  The  point  at  which  the 
process  is  complete  is  known  by  the  manner  in  which  the 
material  boils  and  by  its  general  appearance;  and  the  cal- 
ciner,  at  the  proper  moment,  lets  off  the  charge  through  a 
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email  gate  at  the  bottom  and  in  tlie  side  of  the  kettle.  Ther- 
mometers are  used  im  plaster  of  parts  manufactories  to  gov- 
ern the  temperature  exactly;  but  in  the  gypsite  manufactor- 
ies the  point  varies  slightly  and  is  usually  best  known  b;  an 
experienced  calciner.  The  escaping  steam  is  let  oS  by  means 
of  a  stack  let  into  the  sheet  iron  cover  of  the  kettle  parallel 
with  the  smokestack,  and  this  stack  contains  near  its  base 
a  separator  similar  to  the  steam  separators  for  the  purpose 
of  retaining  the  plaster  dust.  It  has  been  found  by  raising 
the  iron  cover  about  18  inches  and  putting  on  proper  sides 
that  it  fai-nisfaes  a  chamber  above  the  boiling  material  and 
greatly  assists  the  escape  of  the  steam  from  it. 

From  the  kettle  the  hot  material  runs  like  water  into  a 
fireproof  pit.  The  kettles  are  usually  nm  in  couples  so  that 
one  pit  will  do  for  two  kettles;  and  one  chute  will  do  for  two 
kettles  in  filling,  as  the  kettles  are  run  at  slightly  different 
periods.  Each  kettle  contains  a  charge  of  about  five  tons 
of  manufactured  material,  and  requires  about  three  hours  to 
calcine  properly.  After  cooling  slightly  the  manufactured 
material  is  elevated  into  a  revolving  screen,  which  separatee 
al)  small  particles  and  foreign  matter,  and  renders  the  prod- 
uct uniform.  The  screenings  run  from  1/2  to  1  per  ctnt,  only. 
It  ia.  usual  to  have  a  series  of  screw-conveyors  and  elevators 
both  in  front  of  and  behind  the  screen,  so  aa  to  mix  the  ma- 
terial thoroughly.  Owing  to  the  temperature  of  the  material, 
all  conveyors,  elevators  and  interior  linings  must  be  of  metal, 
and  the  screen  is  made  of  wire  cloth.  From  the  screen  the 
material  is  conveyed  to  the  storage  bins,  which  are  usually 
arranged  to  hold  100  or  200  tons,  and  of  which  there  are  sev- 
eral, so  as  to  separate,  if  desired,  the  runs  of  different  days. 
The  material  is  usually  allowed  to  fall  from  a  screw  at  the 
top  of  the  building,  first  that  it  may  spread  out  and  let  the 
different  portions  mix  thoroughly,  and,  secondly,  that  it  may 
cool  in  passing  through  the  air. 

In  some  of  the  more  recently  constructed  mills  the  prod- 
ucts, both  befoi-e  and  after  treatment,  are  handled  mechani- 
cally. The  car  of  rock  or  earth  is  trammed  by  hand  or  drawn 
by  horse  to  the  foot  of  an  incline,  up  which  it  is  drawn  by 
cable,  dumped  and  returned  to  the  foot  of  the  incline. 

Several  forms  of  conveyors,  such  aa  the  belt,  screw  and 
bucket  types,  are  employed,  which  combined  with  gravity 
spouts  and  launders  do  away  with  a  great  deal  of  manual 
labor. 

A  new  departure  in  the  method  of  elevating  the  flour  gyp- 
sum is  the  air  blast,  by  means  of  which  the  finely  ground 
mineral  is  raised  to  any  desired  height.  Although  the  method 
is  not  viewed  with  fnvor  by  some  operators,  it  is  quick,  neat 
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and  economical  and  can  frequently  be  employed  more  adTan- 
tageoasly  than  an  eleTator. 

The  following  outline  will  give  an  idea  of  the  general 
method  of  treatment: 

Gfpsum  rock  from  mine  to  crusher to  (1) 

Gypsum  earth  from  mine  to  crusher "  (3)  oi   (3) 

n )  Cniaher  reducing  to  2  and  4  in.  sizes ■'  (2) 

(2)  Gales  crusher  reducing  to  .35  and  .5  in  sizes "  (3) 

3    Elevator '■  (4) 

(4)  Bin  on  second  floor,  tbence  by  spout "'  (5) 

Buhr  Mill,  or  1 

(5)  Steel  flour  mill  rolU,  or  t  reducing  to  flour "  (6) 

Carr  disintegrator  J 

(6)  Elevator  or  blower ' '  (7) 

{7J  Storage  bin  on  second  floor,  just  over  kettle "  (8) 

(81  Calcining  kettle •'  (9J 

(fl)  Fireproof  bin  on  ground  floor "  (10) 

(10)  Blower -  (11) 

(11)  Bin  in  attic,  Ihence  by  gravity  spouts "  (12) 

(13)  Boiling  cloths,  and  sized,  thence (13) 

(13)  Mixer  by  gravity  spouts "  (14) 

(14)  Boxing  and  barreliog  department. 

A  namber  of  French  farnaces  have  been  recently  devised 
for  producing  a  plaster  which  shall  be  normally  dehydrated 
and  white,  and  at  the  same  time  cheap.  One  of  these  consists 
of  a  heating  furnace  and  a  baking  chamber;  the  furnace, 
heated  by  coke  or  other  smokeless  combustible,  communi- 
cates by  a  conduit  with  the  chamber,  which  Je  formed  of  a 
metallic  cylindec  revolving  about  its  axis  upon  mechanically 
operated  rollers,  and  contains  the  pulverized  gypsum,  which 
rolls  upon  itself  by  the  continuous  movement  of  the  drum,  bo 
that  its  particles  are  successively  exposed  to  the  hot  gases 
which  traverse  it.  Above  the  drum  is  the  charging-bin,  in 
which  the  gypsum  is  heated  previous  to  its  introduction,  be- 
ing surrounded  by  a  series  of  tubes  which  are  heated  by  the 
discharge  gases.  When  one  charge  is  baked  it  is  let  fall  into 
the  lower  chamber  by  a  trap,  and  a  new  supply  fed  in  from 
the  charging  hopper.  The  latter  is  kept  supplied  from  the 
grinding  mills  by  a  bucket  conveyor. 

There  are  many  proprietary  plasters  on  the  market  which 
claim  special  advantages  for  various  classes  of  work.  Most 
of  them  keep  secret  the  ingredients  added  to  the  plaster  of 
paris  base.  .'Vlabastine,  plasticon,  King's  Windsor  cement, 
made  of  plaster  and  asbestos,  adamant  wall  plaster,  kallo- 
lite  cement  plaster,  paragon,  Old  Koman,  zenith  and  Samson 
are  some  of  the  trade  names  for  cement  and  wall  plasters. 

Sanded  plaster  fully  prepared  and  mised  by  machinery  at 
the  mill  where  the  plaster  is  made  is  sold  by  some  manufac- 
turers. The  advantages  claimed  as  an  offset  for  the  payment 
of   freight   on   the  sand  in  the  mixture  are  purity  of  sand. 
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correctneflFi  of  proportions  and  thoroughness  of  mixing  and 
consequent  gi-eater  uniformity. 

Plaster  Is  shipped  in  paper  bags,  which  add  2  cents  to 
the  price  of  the  piaster,  or  in  jute  bags  at  10  cents,  the  jute 
sacks  being  subject  to  return  in  good  condition  at  the  same 
price,  leas  the  return  freight  on  the  shipment  of  sacks.  Paper 
sacks  of  plaster  weigh  80  pounds:  jute  sacks,  100  pounds. 

Selenitic  cement  is  a  mixture  of  lime  with  a  small  quantity 
{less  than  10  per  cent.)  of  plaster  of  paris. 
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An  important  part  of  the  questioD  of  cost  of  cement  is  the 
rate  of  freight  which  must  be  paid  from  the  factory  to  the 
consumer.  A  knowledge  of  the  freight  rates  prevailing  is  of 
Talae  to  the  purchaser  of  cement  in  man;  ways,  besides  the 
simple  knowledge  of  the  amount  he  must  pay  out  on  this 
account. 

Thus  it  will  sometimes  enable  him  to  determine  whether 
inferior  cements  from  a  distance  are  being  offered,  the  sub- 
traction pi  freight  rate  from  the  price  delivered  showing  the 
actual  cost  of  the  cements  and  permitting  comparison  of  such 
.cement  figures  as  a  basis  of  comparison  of  qualities,  which  is 
frequently  of  much  value. 

The  table  of  freight  rates  on  cement  is  constructed  on  the 
following  plan:  In  the  vertical  column  at  the  right  of  the 
table  is  a  list  of  the  prominent  localities  at  which  cement  is 
manufactured.  The  headings  of  the  columns  across  the  page 
contain  the  names  of  certain  prominent  distributing  points. 
At  least  one  such  point  for  each  State  is  given,  and  in  some 
cases  more  than  one.  At  the  intersection  of  a  horizontal  line 
and  a  vertical  column  will  be  found  the  rate  upon  cement  in 
carload  lots  from  the  factory  located  at  the  place  named  on 
the  horizontal  line  to  the  city  named  at  the  head  of  the  col- 
umn. Thus  the  rate  on  cement  from  Akron,  N.  Y.,  to  Indi- 
anapolis, Ind;,  is  found  to  be  12  cents  per  100  pounds.  The 
rates  in  the  table  are  all  in  cents  per  100  pounds,  except  those 
marked  with  a  dagger,  which  are  per  ton,  and  those  marked 
with  a  section  mark,  which  are  per  barrel. 

The  table  has  most  of  it  been  prepared  from  the  records 
on  file  in  the  office  of  the  Interstate  Commerce  Commission, 
under  the  direction  of  the  Assistant  Secretary,  M,  8.  Decker, 
and  that  it  Is  complete  and  accurate  is  beyond  question.  Our 
thanks  and  those  of  the  users  of  the  table  are  due  to  the 
Commission  and  its  officers. 

A  few  rates  within  the  borders  of  the  same  State,  the  filing 
of  which  with  the  Commission  is  not  required  by  law,  have 
been   determined  otherwise  and  inserted.    These  rates  are 
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subject  to  mopft  flnctuatioa  than  tlie  interstate  rates,  but  the 
average  remains  about  as  stated. 

Id  many  cases  it  was  found  that  there  were  no  published 
through  rates,  and  some  of  the  rates  shown  in  the  table  were 
arrived  at  by  combinations  of  existing  rates.  In  a  few  cases 
where  there  are  no  published  through  rates  and  the  manner 
of  determining  the  through  rates  was  not  entirely  clear,  do 
rates  are  shown.  In  these  cases  the  distance  to  which  cement 
mnst  be  shipped  is  such  that  shipments  are  not  likely  to  be 
made. 

The  local  purchaser  of  cement  can  determine  the  rate  to 
his  own  city  if  not  in  the  table  by  procuring  from  his  local 
freight  agent  the  rate  on  his  local  road  to  the  proper  distrib- 
uting point  given  in  the  table,  and  by  adding  the  tabular  rate 
to  this  local  rate  he  will  determine  the  rate  of  freight  be  mnst 
pay- 
There  have  been  so  many  statements  by  users  of  the  first 
edition  that  the  table  of  freight  rates  waa  a  most  valuable 
feature  that  it  has  been  materially  extended  in  this  edition 
as  well  as  corrected  to  the  date  given  in  the  beading. 
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IT-  Tbe  existence  of  companies  marked  thus  la  reported,  but  letters 
to  tbem  haye  neither  been  answered  nor  returned  undelivered. 

T-  No  Information  has  been  rpeclved  directly'  from  the  companies 
marked  thus,  liut  that  given  Is  receired  from  authoritative  sources  and 
Is  believed  to  be  entirely  correct.  Ample  opportunity  for  corrections.  If 
necessary,  has  been  given  and  no  corrections  have  been  received. 

W.  CompanlcB  marked  thus  have  furnished  the  Information  given 
and  have  failed  to  respond  to  requests  for  further  statements. 

%■  Companies  marked  thus  have  furnished  a  small  amount  of  infor- 
mation. Additional  Information  given  Is  believed  to  be  correct,  as  ample 
opportunity  fur  correction  If  erroneous  has  been  given  and  no  corrections 
have  t>een  received. 

T.  Information  regarding  amount  o(  capital  stock  of  companies 
marked  tbus  bas  been  withheld  by  their  officers. 

Z.  Partnerships  or  Individuals  conduct  business  under  tbe  names 
marked  thus.    All  others  In  the  list  are  Incorporated  companies. 
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DESCRIPTIONS    OP   WORKS   AND  OF    PRO- 
CESS EOR  THE  MANUPACTURE 
OP  CE/AENT. 

Tbe  descriptions  of  works  and  procesBes  whlcli  follow  have  be«n  made 
as  brief  as  possible,  but  are  believed  to  gire  valuable  Indications  of  the 
cbaracter  of  the  materials  and  tbe  processes  used.  It  la  evident  tbat  but 
few  manufacturers  wlio  bave  spent  mone?  and  time  In  developing  new 
methods  and  In  working  out  economies  of  time  and  materials  will  be 
ready  to  give  full  descriptions  of  all  steps  of  the  process,  thus  losing  the 
advantage  of  the  experience  wbjch  has  cost  them  so  much,  it  is  also 
evident  tbat  a  sufficient  description  of  process  and  materials  to  enable 
n  Judgment  to  be  formed  as  to  the  probable  quality  and  uniformity  of 
quality  of  product  is  of  material  benefit  to  tbe  reputation  of  a  manu- 
facturer of  good  material,  when  it  appears  in  such  a  lioalc  as  this. 

In  one  or  two  cases  under  each  process  used  there  will  therefore  be 
found  a  description  long  enough  to  give  one  slightly  familiar  with 
cement  making  processes  an  idea  of  the  proper  steps  to  be  taken,  wbile 
the  descriptions  of  other  works  are  reduced  to  tbe  lowest  terms  cou- 
alatent  with  cleBmeas. 

It  bas  been  dltHcult  to  convince  some  manafac Hirers  of  the  benefit 
of  thQ  sboi'ler  description,  giving  general  statements  of  methods  and 
full  statements  of  materials,  so  tbat  some  plants  are  represented  but 
Kllfcbtly  in  this  chapter.  Every  manufacturer  mentioned  has  had  an 
cpportunlty  to  furnish  such  itemi^  for  (be  description  as  he  would  be 
willing  to  appear,  and  a  proof  of  each  description  has  been  sent  to  the 
manufacturer  for  his  correction  aud  extension. 

Our  thanks  are  due  tn  the  ofBcers  of  nearly  all  the  companies  for  their 
courtesies  in  furnishing  inComiation  and  In  correcting  and  supplying 
aeBclenclea  in  descriptions. 

A  very  few  companies  have  failed  to  respond,  and  one  or  two  have 
requcated  the  suppression  of  all  Information.  In  the  descriptions  which 
fellow  all  these  facts  will  be  stated  as  fully  as  seems  necessary. 

The  value  of  the  book  depends  so  largely  npon  Its  independence  of 
any  influences  which  would  suppress  unwelcome  facte  or  which  would 
unduly  exalt  particular  methods,  that  It  has  not  been  possible  to  accede 
to  all  the  ii'(]uestB  of  the  few  companies  alluded  to,  nnd  the  Information 
given  Is  set  forth  as  the  best  Judgment  of  the  editor  as  to  the  actual 
facta.  Where  necessary,  authorities  are  freely  quoted  and  the  basis  for 
the  statements  is  given. 

Reference  should  be  made  to  tbe  list  of  companies  in  the  following 
pages  of  the  directory  for  Information  regarding  officers,  capitalization, 
capacity,  agencies,  etc. 
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Bat  few  cbanfes  are  made  In  descrlptloos  of  ladlvidual  works  in  this 
edltl(»i,  those  lo  the  flrst  edition  belog  in  general  satUfactor?  to  both 
manufacturers  and  other  users  of  the  book.  Such  as  have  been  made 
nri-  for  thp  purpose  of  noting  Itnprovementa  and  giving  information 
about  new  works  recently  put  in  operation. 

CorporatlonB  reported  In  the  Hrst  edition  which  have  not  taken  active 
steps  toward  conatrucllon  of  works,  and  regarding  which  no  further 
Information  has  been  obtained  during  the  year,  are  retained  In  this 
chapter  witli  the  proper  statement  to  the  effect,  but  have  been  dropped 
from  the  list  In  the  Directory  of  Cement  Uanufacturers  which  follows. 

AMERICAN   CEMENT  COMPANIES. 

THE  ACME  PORTLAND  CEMENT  COMPANY,  of  Camden.  N.  J., 
the  incorporation  of  which  was  reported  in  the  Uret  edition,  has  failed 
to  resptmd  to  requesta  for  Information  and,  so  far  as  can  be  ascertained, 
18  not  in  bUBlneas. 

THE  AJAX  PORTLAND  CEMENT  COMPANY,  of  Jersey  City.  N. 
J.,  reported  In  the  first  edition  as  Incorporated  by  H.  W.  Menn,  W.  J. 
Baldwin,  0.  M.  Perkins,  E.  D.  Hawkins  and  A.  O.  Brown,  of  Jersey 
City,  has  failed  to  respond  to  requests  for  Information,  and,  so  far  as 
can  be  ascertained,  la  not  in  business. 

AKRON  CEMENT  WORKS.  Akron,  N.  Y.— These  works  manufac- 
ture the  Akron  Red  Star  Brand  of  natural  hydraulic  cement  by  the  usual 
methods  of  making  such  cement,  described  elsewhere,  the  product  l^elng 
marketed  by  the  Unltwi  Akron  Cement  Company,  of  Buffalo.  N.  Y.,  to 
which  reference  should  be  made  for  further  details. 

THE  ALABAMA  POHTLAKD  CEHEHT  COMPANY,  Ltd..  Demopolls, 
Ala.,  has  completed  works  for  the  manufacture  of  Portland  cement 
from  argillaceous  limestone  by  the  dry  process.  Operations  be- 
gan January  6,  1902,  at  the  rate  of  600  barrels  a  day.  Tl/tee  rotary 
kilns  are  In  use. 

The  stone,  which  ts  quite  similar  to  that  of  the  Lehigh  region.  Is 
quarried  by  blasllug,  and  will  be  carried  to  the  mill  by  a  tramway.  In 
the  receiving  shed  It  Is  slightly  sprinkled  and  run  through  dlslnt^rators, 
to  measuring  hoppers,  where  the  proper  mixture  of  the  kinds  of  atone 
in  the  quarry  is  made.  The  mixture  goes  through  rollers  and  emery 
wheels  and  thence  to  rotary  kllna.  of  which  there  are  now  three,  in 
which  powdered  coal  is  used  for  fuel.  After  passing  for  IS  hours 
through  a  cooler,  the  clinker  Is  run  through  ball  and  tube  mills  and 
thence  to  bins  for  storage  and  packing  for  market.  There  are  ten  mill 
buildings,  main  building.  100  by  120  feet;  rock  mill.  30  by  120;  engine 
room,  58  by  80;  coal  mills.  70  by  SO;  kiln  mills,  TO  by  100;  machine  shop, 
4V  by  100;  stock  house,  100  by  120;  rock  shed,  58  by  160;  office  building. 
SO  by  TO.  The  brand  Is  known  as  Red  Diamond,  having  the  letters 
A  P  C  In  white  thereon. 

The  plant  Is  owned  by  English  capitalists,  who  also  own  the  Fort- 
land  cement  plant  at  Salt  Lake  City.  Utah,  and  the  (wo  plants  have  the 
same  gHieral  manager,  Mr.  T.  G.  C.ilms. 
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Analj^sis  of  the  cement  shows:  Silica,  19.66  per  cent;  iron  and  alum- 
ina, 12.16;  Unie,  62.27;  magnesia,  0.64;  aulpbnrlc  anhydride,  0.64;  water, 
Hlkalles  and  Iobb,  4.fi3  per  cent.         ■ 

Attention  was  first  called  to  the  quality  of  tlie  rock  by  Dr.  Eugene  A. 
Smith,  State  Geologist  of  Alahania. 

THE  ALAMO  CEMENT  COMPANY.  207  Main  avenue,  San  Antonio. 
Texas.— This  company  manufactures  Alamo  brand  Portland  ond  natural 
hydraulic  cements  whlcli  have  been  used  In  buildings  Id  various  cities 
In  Texas.  Tube-mills  are  used  for  grinding  raw  materials  and  natural 
cement  clinker.  Information  regarding  raw  materials  and  process  or 
manufacture  liaa  been  withheld.  The  works  have  a  onpacity  of  250 
barrels  a  day  and  have  been  in  operation  since  18S0. 

THE  ALMA  PORTLAND  CEMENT  COMPANY,  Wellston,  Ohio,  is 
a  corporation  organized  under  the  laws  of  the  State  of  Ohio,  with  works 
at  Wellston,  Jackson  county,  Ohio,  and  main  office  at  Philadelphia,  Pa. 
The  company  manufactures  the  Alma  brand,  a  true  artificial  Portland 
cement  from  a  mixture  of  limestone  and  clay  by  the  rotary  process. 
The  works  were  designed  by  Lntbbnry  &  Spackman.  The  entire  ma- 
chinery throughout  the  plant  is  driven  by  electrical  motors.  The  ma- 
chinery Is  most  modern,  having  been  lu  operation  since  1898.  Cement 
Is  burned  with  pulveilzed  coal  dust  In  rotary  bllns.  Ball  and  tube-mllla 
are  used  for  grinding  raw  materials  and  Portland  cement  clinker  and  for 
pulverizing  coul.  This  Is  the  first  plant  erected  lu  this  country  to  man- 
ufacture I'ortland  cement  by  the  rotary  system  using  limestone  and 
clay.  It  Is  aleo  the  first  plant  to  use  a  comiilete  electrical  Installallon  for 
the  transmission  of  power.  The  entire  plant  is  designed  and  constructed 
In  order  to  make  the  system  of  manufacture  as  nearly  automatic  as 
possible.   Jts  capacity  is  450  barrels  a  day. 

The  company  secures  Its  supply  of  limestone,  clay  and  coal  from 
large  deposits  close  to  the  mill.  The  works  are  located  at  Grand  Cross- 
ing, Just  outside  of  Wellston.  Shipments  arc  made  over  the  Baltimore 
&  Ohio  railroad,  Hocking  Valley  railroad,  Cincinnati,  Hamilton  &  Day- 
ton railroad,  and  Detroit  Southern  railroad. 

Chemical  analysis  of  the  finished  product  shows: 

Lime  (CaOJ  65.83  per  cent.:  Silica  (SiO,),  21  63 ;  Alumina  (A1,0,),  6.70; 
Iron  (Fe,0,),  1.75;  Magnesia  (MgO),  1.10;  Sulphuric  Acid  (SO,),  1.15. 

These  works  were  destroyed  by  fire  In  1901,  It  Is  stated  that  they 
will  be  rebuilt  shortly. 

THE  ALPENA  PORTLAND  CEMENT  COMPANY,  Alpena,  Mich., 
a  MJchigan  corporation,  began  operations  about  March  1.  The  ma- 
terials used  are  soft  limestone  and  clay  ahales.  The  aeml-wet  process  Is 
used.  Rotary  kilns  and  ball  and  tube-mills  are  used  for  calcining  and 
grinding.  ClJerolcai  analyses  of  the  raw  materials  give  results  as  fol- 
lows: 
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LlmcMtonc.  Bhalea. 

Carbonate  of   Lime t)H.14 

Lime 0.89 

Alumina  and  Iron 0.58  20.68 . 

Silica 0.1'i  .S.'i.eS 

Magnesia   0,6.5  2.3fl 

Alkalies 1,20 

Loss 10.04 

The  preaeat  capacity  or  the  Trorks  1b  800  barrels  a  day.  An  addition 
to  the  plant  la  in  process  of  constructlou.  Tbe  prodoct  la  mariceted  as 
tlie  Alpena  brand. 

THE  ALPHA  PORTLAND  CEMENT  COMPANY  la  a  New  Jersey  cor- 
poration el  Alpha,  N.  J.,  on  the  main  line  of  the  Lebigh  Valley  railroad. 
Works  were  established  at  this  location  In  1S92  by  Thos.  D.  Whitaker 
under  tbe  naine  of  the  Whitaker  Cement  Company,  and  tbe  present 
company  took  possession  of  tbe  property  In  1895.  Tbe  company  owns 
140  acres  of  cement  rock  lying  from  0  to  5  feet  below  the  strrface,  quar- 
ried 85  feet  deep  and  exlending  down  1S6  feet  from  the  snrface  without 
change  In  nature,  as  shown  by  borings.  About  10  per  cent,  of  llmestODe 
must  be  added,  nod  this  la  obtained  from  the  Lebanon  Talley.  The  two 
kinds  of  rock  are  mixed  in  the  crushers,  where  the  first  reduction  in 
Bise  is  made. 

The  equipment  In  mill  No.  1  consists  of  crushers  for  crushing  the  raw 
material,  GrltBu  mliis  for  grinding  the  same,  ten  rotary  kilns  for  burn- 
ing, GriSn  mills  for  pulverizing  the  clinker;  screw  conveyor  and  link- 
belt  elev.itors  for  M>nveylng  and  elevating  the  material;  Howe  packers 
tor  packing.  Electrical  power  is  used,  furnished  by  tbe  Lebigh  Power 
Company  from  their  plant  at  Raubesvllle.  Pa. 

The  equipment  of  plant  No.  3  consists  of  crushers  for  crushing  tbe 
raw  material:  Krupp  ball  and  tube  mills  tar  pulverliing  botb  tbe  raw 
material  and  the  clinker;  ten  rotary  kilns  for  burning  clinker;  dryer  for 
drying  150  tona  of  coal  a  day;  GrifHn  mills  for  pulverizing  coal;  convey- 
ors partially  oi  the  belt  type  and  partially  of  the  screw  type;  elevators 
partially  of  the  link-belt  style  and  partially  of  the  l>elt.  The  power 
plant  consists  of  boilers,  two  750  borse-power  and  one  300  horse-power 
cross  compound  engines. 

The  capacity  of  tbe  twn  mills  Is  4.000  barrels  a  day.  Analyses  of  the 
raw  ground  material  (mixture)  and  of  tbe  flnlshed  product  are  as  fol- 

Raw  Material.  Cmiimii. 

SiO, 11,06  20M 

Fe.O, 2.72 

Al,0,  4.1(4 

Al,0,+Fe,0, 10.,'W 

CaO 42.12  flS.IlO 

MgO 2.11  2.8il 

CO, 35.44 

SO, 1.13 

Water,  graphite  and  organic  matter 1.01  1.7-'i 

The  Alpha  brand  of  Portland  cement  has  been  used  In  many  Impor- 
tant works  In  all  parts  of  the  country.    Some  large  undertakings,  using 
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10,000  barrelfi  or  more'  each,  are  tlie  Philadelphia  Bourse,  Odd  Fellows' 
Hall.  ArchEFologlcal  Museum  In  Philadelphia;  new  Fair  building  snd 
Eiffel  tower,  the  Illinois  Central  subways,  walks  and  retalolDg  walls, 
and  walks,  curbs,  tunneU,  cribs  and  other  public  works  In  Chicago; 
United  States  Government  work  In  New  York  harbor  and  Florida;  the 
Holyoke  and  Meridian  dams.  In  UasBacbnaetts;  Moi^aa  Farm,  Belolt, 
Wis.;  new  Harlem  Rlrer  bridge  In  New  York;  Fricb  and  Arrott  Build- 
ings In  Pittsburg. 

ALSEirS  AUBSICAN  POJtLASD  CEMENT  WORKS  are  under  cou- 
etrui^tlon  at  West  Camp,  nenr  Catsklll,  N.  Y.;  upon  designs  made  by 
Lathbury  and  Spaekmau,  from  whose  book  on  the  "Rotary  Kiln"  the 
following  description  la  selected. 

The  materials  are  blue  clay  and  fosslllferous  limestone  o(  superior 
quality.  The  flre-proof  buildings  are  or  brick  and  steel,  with  some 
flrchltectnral  pretensions.  The  machinery  will  be  electrically  driven. 
The  power  plant  contains  three  BOO  horse-power  Corliss  cross  compound 
condensing  engines,  direct-connected  to  400  k.  w.  generators.  An  auxil- 
iary engine  and  200  k.  w.  generator  is  used  for  light  loads  on  machin- 
ery. The  limestone  la  hauled  from  the  quarry,  about  l.SOO  feet  from  the 
mill,  by  cable,  all  machinery.  Including  drilla,  being  electrically  driven. 
The  clay  la  carried  to  the  mill  on  belt  coDTcyors.  Each  material  la 
passed  through  jaw  cmshers  to  rotary  dryers  and  thence  through  ball 
mills  to  storage  bins  In  opposite  rows,  between  which  they  ore  weighed 
and  correctly  proportioned.  The  mixture  Is  then  ground  In  tube  mills 
and  stor«^  where  It  can  be  fed  to  rotary  ktlos  or  re-conveyed  to  the 
weighing  and  mixing  machines  If  found  Incorrect  In  proporticns  or  fine- 
ness. The  clinker  from  the  kilns  paasea  to  sealed  concrete  cooling  vaults 
below,  through  which  air  1h  blown,  the  heated  air  from  the  vaults  being 
used  to  feed  the  kilns.  Powdered  coal  la  used  for  fnel.  The  cooled 
clinker  Is  dropped  Into  cars  running  In  a  tunnel  under  the  vaults. 
These  cars,  electrically  operated,  are  elevated  to  the  bins  over  the  ball 
mills.  Ball  and  tube  mills  are  used  thronghout  for  pulverizing  raw 
materials,  clinker  and  coal.    But  few  conveyors  or  elevators  are  used. 

Each  stage  has  a  week's  storage  capacity  that  a  stoppage  In  one  de- 
partment may  not  stop  the  whole  mill.  The  stock-house  has  a  capacity 
of  100,000  barrels  of  cement.  The  capacity  of  the  works  will  be  at  least 
l.SOO  barrels  a  day.  Special  precautions  have  been  taken  to  Insure  ab- 
solute uniformity  of  product. 

Shipments  Will  be  made  hy  West  Shore  railroad  and  the  Hudson 
river.  The  comfort  of  employes  Is  well  provided  for  by  means  of 
dining  room,  lavatory  and  shower  baths. 

THE  ALTA  PORTLAND  CEMENT  COMPANY  Is  reported  to  have 
erected  a  plant  near  Bushsylvanla,  O.,  which  has  begun  operations. 
See  Note  U,  page  251. 

E.  B.  ALVOKD  &  CO.  Is  a  partnership  engaged  in  the  manufacture 
of  lime,  cement  and  land  plaster  at  JamesvlUe,  On<mdaga  County, 
New  York.    The  works  produce  In  a  year  40,000  buahela  of  lime.  100,000 
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bushels  nf  natoral  bjdraolic  cement,  and  2,000  tons  of  land  plaster.  See 
See  Note  Z,  page  2GI. 

THE  AMERICAN  CBHEHT  COHPANY  OF  NEW  JBB8BT,  with  mala 
offices  at  No.  22  South  Fineentti  street,  Philadelphia.  Pa.,  Is  a  New 
Jersey  corporutlon  owning  the  American  Cement  Company  of  Pennsyl- 
vania, with  works  at  Egypt,  Pa.,  and  the  Jordan  Portland  Cement 
Works  at  Jordan.  N.  Y..  the  manufacturluiK  branches  of  the  business, 
also  the  Lesley  &  Tilnkle  Co.,  of  No.  22  South  Fifteenth  street.  Phila- 
delphia, Pa.,  and  the  United  Building  Material  Company,  of  621  Broad- 
way, New  York  City,  the  sales  departments  of  the  business.  The  six 
works  located  at  Egypt.  Lehigh  County,  Pa.,  are  the  Egypt  Portland 
Cement  Works,  the  Pennsylvania  Portland  Cement  Works,  the  Colum- 
bia Portland  Cement  Works,  the  Ulant  Portland  Cement  Works,  the 
Ulant  Rotary  Cement  Works,  and  the  Central  Cement  Works.  The 
total  capacity  of  the  seven  works  at  Egypt,  Pa.,  and  Jordan,  N.  Y.,  la 
about  7,000  liarrels  per  day  for  all  brands.  Three  brands  of  cement  aie 
manufactured,  the  Giant  brand  of  Portland  cement,  the  Union  brand 
of  natural  hydraulic  cement  and  the  Improved  Union  brand,  which 
Is  a  mixture  of  natural  hydraulic  cement  with  Portland  cement.  Colum- 
bia brand  Portland  cement  Is  also  made  for  Boston  agents. 

Portland  cement  was  first  made  at  the  workB  In  1884,  beginning  with 
dome  kilns,  which  are  still  In  nse  at  four  of  the  plants.  Rotary  kilna 
were  put  into  the  new  plant  erected  In  1898  and  additional  ones  In  IJWft 
and  1902,  the  former  under  the  supervision  of  Latbbury  and  Spackman. 
The  ordinary  upright  kiln  Is  used  in  the  mannfacture  of  natural  cement. 
The  mllta  are  supplied  with  mill  atones.  Griffin  mills,  crnshera.  engineft 
and  machinery  of  most  approved  patterns.  In  all  mills  the  dry  process 
Is  used. 

The  American  Cement  Company  was  established  In  1883,  by  John  W. 
Eckert  and  Robert  W.  Lesley,  who  had  been  for  many  years  connected 
with  the  manufacturing  and  selling  department  of  the  old  Goplay 
Oement  Company  during  the  early  years  of  the  establishment  of  the 
American  Portland  cement  industry  by  the  late  David  O.  Saylor. 

The  new  plant,  being  practically  the  second  of  the  Portland  cement 
works  In  the  United  States,  naturally  became  the  owner  of  some  of  the 
moet  valuable  quarries  and  lands  in  the  cement  region,  and  the  intro- 
duction of  American  Portland  cement  Into  Importont  work  was  largely 
due  to  the  effiHls  of  those  connected  with  the  American  Cement  Com- 
pany. The  quarries  of  the  cmnpany  are  among  the  largest  In  the  State 
of  Pennsylvania,  being  four  in  nnml>er  and  embracing  very  large  and 
uniform  deposits  of  cement  rock  and  limestone,  all  In  close  connection 
with  the  mills  of  the  company. 

The  quarries  are  large,  open-face  quarries,  from  which  the  rock  ta 
easily  mined  In  large  quantities  and  in  this  way  uniformity  Is  secured 
and  the  analyses  of  the  raw  material  vary  but  slightly. 

Thorough  chemical  laboratories  are  connected  with  the  works,  where 
dally  reports  are  made  on  the  raw  material,  as  well  as  on  mixtures  go- 
ing through  the  manufacturing  process. 
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At  the  Jordan  works.  Jordan.  Onondaga  Coanty,  New  York,  marl 
from  a  marsh  near  the  works  and  da;  are  the  materials  used.  The 
marl  Is  white,  the  bed  is  from  8  to  15  feet  In  thickness,  and  underlaid 
with  blue  cla;.  A  wire  rope-way  transported  the  materials  to  the  milt. 
where  the  Clay  was  dried  nad  ground  and  then  mixed  with  the  marl  In 
pug  mills.  The  slurry  was  spread  on  a  drying  floor  and  cut  Into 
bricks,  which  were  loaded  on  cars  to  be  dried  In  tunnels  and  fed  to  dome 
kilns,  In  which  coke  was  used  as  fuel.  The  clinker  was  reduced  in 
orushers  and  Griffin  mills.  New  processes  and  new  mills  of  the  com- 
pany have  Rnperseded  this  process,  which  was  used  prior  to  1900. 

The  total  salep  of  the  company  for  1901  were  about  1,200,000  barrels, 
an  increase  from  1,000,000  fn  1900.  The  cobipany  also  owns  a  large 
amount  of  cement  land  and  water  frontage  near  Newport  News  and 
Norfolk,  Va.,  where  It  Is  planned  to  erect  works  for  supplying  export 
and  coastwise  trade. 

The  Giant  Portland  cement  ts  In  use  In  the  Cornell  dam  and  the 
Jerome  Park  reservoir  of  the  New  York  water  supply  system,  the  new 
East  River  bridge,  the  power  house  of  the  Uetrtqwlltan  Traction  Com- 
pany, the  underground  electric  and  cable  work  of  the  Metropolitan  and 
Third  avenue  street  railway  systems  an^the  rapid  transit  underground 
railway  In  New  York,  on  which  nearly  1,500,000  barrels  will  be  required, 
the  Reading  subway  in  Philadelphia,  the  Niagara  Falls  tunnel  and  the 
new  Wachuset  dam  of  the  Boston  metropolitan  water  system.  These 
are,  perhaps,  the  nine  largest  works  of  their  kind  ever  constructed. 

Improved  Union  cement  is  used  In  sewer  constmction  In  Philadelphia, 
Pa.,  Newark  and  Orange,  N.  J.,  in  paving  In  Plilladelphla.  on  the  Balti- 
more &  Ohio,  Pennsylvania,  and  Philadelphia  &  Reading  railroads.  In 
the  Bi'oad  street  atatlon,  Philadelphia,  in  the  dams  of  East  Jersey,  N. 
J.,  and  Scranton,  Pa.,  Water  Companies.  In  the  Central  Stores,  New 
Kork,  and  other  large  and  Important  work. 

Union  cement  is  used  In  many  large  buildings,  in  street  paving,  sewer 
constnictlou  etc.,  including  those  named  above,  and  also  on  many  impor- 
tant hrld(;eB  on  the  railroads  of  the  country,  among  them  the  celebrated 
Johnstown,  Pa.,  bridge  of  the  Pennsylvania  railroad,  which  within  a 
month  after  Us  completion  stood  the  great  flood  of  May,  1SS9. 

THE  AMEKICAN  POHTLAHD  CEMENT  COMPAKY,  of  Denver,  Colo., 
has  been  lucorpornted  liy  Sumner  Davis,  S.  K.  Paxton  and  John  Wyss, 
with  a  capital  of  (250,000,  to  mauufaclure  Portland  and  natural  hy- 
draulic cement.    The  plant  Is  now  under  construction. 

ANTIETAM  CEMENT  COMPANY,  Hagerstown,  Md.— This  plant 
was  purchased  by  the  Potomac  Hydraulic  Cement  Company,  which  see. 

THE  ART  PORTLAND  CEMENT  COMPANY'S  wwka,  at  San- 
dusky, Ohio,  were  started  to  make  a  white  cement  for  art  work  and 
other  special  purposes,  but  later  engaged  In  the  manufacture  of  Bull 
Dog  brand  Portland  cement.  It  is  now  reported  that  the  company  has 
gone  out  of  husiness  and  the  plant  and  machinery  are  for  sale. 

THE  ATLAS  PORTLAND  CEMENT  COMPANY,  30  Broad  street.  New 
York  City. — The  works  belonging  to  this  company  are  located  at  North- 
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ainpton  and  Coplay,  Pa.,  and  prodnce  3,600,000  barrels  o(  Portland 
cement  a  year.  The  capacity  will  shratly  be  increaaed  to  6,000.000  bar- 
rels. The  qiiiirrles  of  cement  atone  have  been  carefully  selected  to 
fnmlsb  the  most  uolform  raw  material  possible,  of  the  proper  constl- 
tutloQ  to  produce  a  high  grade  of  Portland  cement.  Rotary  kllna  are 
used  tw  burning.  Careful  watch  Is  kept  upcm  the  material  by  the 
laboratory  force  to  Insure  uniformity  nnd  the  highest  quality  possible 
in  the  product.  Conveyors  are  used  In  distributing  the  materials.  'Kie 
Atlas  cement  Is  sbti^ted  In  tiarrels  weighing  400  pounds  gross,  3S0 
pounds  net.  and  In  duck  or  paper  bags,  of  one-fourth  barrel  each.  The 
cooperage  department  is  very  complete,  and  each  barrel  Is  lined  with  a 
specially  prepared  paper.  Analysis  of  the  cement  shows  the  following 
composition:  Silica,  21.30  per  cent.;  alumina,  T.6E;  iron  sesquloxlde, 
2.S5;  lime,  60.95;  magnesia,  2.9E:  sulphuric  acid,  anhydrous,  LSI;  car- 
bonic acid.  1.14;  potash,  O.GIT;  soda,  0.631;  moisture,  O.2T0. 

The  company  Is  now  constructing  new  works  near  Hannibal.  Mo.. 
which  will  cost  »l,50O.OOO,  and  will  add  4,000  barrels  a  day  to  Its  capac- 
ity. The  structural  iron  and  steel  work  of  the  plants  at  Northampton 
and  Hannibal  was  furnished  by  MitUken  Brothers,  of  New  York. 

AUSTIN  CEMENT  WORKS.     See  Fowler  &  Pay,  Mankato,  Sllnn. 

AUSTIN  PORTLAND  CEMENT  COMPANY,  Austin,  Texas.— This 
company  was  organised  some  four  years  ago  and  contracted  with  the 
city  of  Austin  to  furnish  electrical  power  for  the  plant  When  the  Aus- 
tin dam  was  carried  away,  the  source  of  power  was  gcme  and  nothing 
further  has  been  done  toward  establishing  works.  Large  deposits  of 
marl,  clay  and  limestone  are  reported  in  the  vicinity,  which  it  Is  be- 
lieved would  make  good  Portland  cement 

BANGS  &.  GATNOR.  FayettevlUe,  New  York,  manufacture  their 
Star  brand  of  natural  hydrairiic  cement  at  FayettevlUe,  N.  Y.,  near  the 
place  where  cement  rock  was  first  discovered  in  this  country  in  ISIS. 
The  capacity  of  the  worba  is  300  barrels  a  day. 

THE  BANNER  CEMENT  COMPANY,  Chicago,  III.,  has  mills  at 
Cemenlvllle,  Indiana,  lor  the  manufacture  of  Banner  brand  of  LoqIb- 
vllle  natural  hydraulic  cement.  The  usual  natural  cement  processes  of 
burning  and  grinding  are  used,  esccpt  that  Grlffln  mills  are  used.  A 
special  process  of  aerating  cement  la  used  upon  the  product. 

THE  BATH  PORTLAND  CEMENT  COMPANY  la  being  formed  for 
the  purpose  of  mining  and  quarrying  cement  rock  and  manufacturing 
and  selling  cement,  by  F.  C.  Rockafellow,  William  Coyle  and  Frank 
Reeder.  Jr..  of  Easton,  Pa,    See  Note  D,  page  251. 

JOHN  BATTLE  ESTATE,  Thorold  Ont.,  Can..  Is  reported  to  man- 
ufacture natural  hydraulic  cement.     See  note  JJ,  page  261. 

THE  BEAVER  PORTLAND  CEMENT  WORKS,  Marlbank,  Out.. 
Can.,  now  owned  by  the  Canadian  Portland  Cement  Company,  Ltd., 
tlrst  used  an  English  system  with  bottle  kilns,  afterwards  Installing  a 
HofTman  kiln  at  large  expense.  Not  being  succeBSful,  the  works  were 
closed  for  several  years,  but  were  re-constructed  In  1S9S  by  American 
capitalists,  under  the  supervision  of  Latfabnry  and  Spackman,  from 


260  HANDBOOK  FOB  CEMENT  USERS. 

whose  book  on  "The  Rotary  Kiln"  this  Information  la  derived.  Marl 
and  clay  are  the  materials  used,  which  are  mixed  by  the  wet  process, 
ground  tn  tube  mills,  pnmped  Into  rotary  kilns  and  burned  with  pul- 
verized coal.  The  capacity  of  the  works  for  the  Beaver  brand  Is  TOO 
barrels  a  day. 

THE  JAMES  BBHAN  ESTATE,  John  J.  Coatello.  Superintendent. 
hBB  works  for  the  manufacture  of  Manllus  natural  hydraulic  cement, 
lime  and  plaster,  at  Manllus,  N.  Y.,  with  capacity  of  1,000  barrels  a  day. 

BULLAIRE  PORTLAND  CEMENT  COMPANY,  Bellaire,  MICh.,  Is 
Incorporated  fn  Michigan  by  Geo.  Reed,  Mt,  Pleasant;  John  C.  DooUng, 
Judge  S.  B.  Daboll,  and  William  A.  Norton,  of  St.  John's,  and  A.  B. 
Wooten.  N.  Richards  and  C.  E,  Densmorc,  of  Bellaire.  Mich.  The  au- 
thorized capital  stock  is  1350,000.  It  Is  proposed  to  manufacture  cement 
from  marl  and  clay. 

THE  BBI-MONT  CEMENT  WORKS,  Bellefonte,  Pa.,  reported  In  the 
flrst  edition,  has  failed  to  respond  to  requests  for  Information  and,  as 
far  an  can  be  ascertained.  Is  not  In  bnslness. 

BERKSHIRE  PORTLAND  CEMENT  COMPANY.  SUmtord,  Conn. 
Now  the  New  England  Cement  Co.,  which  see. 

THE  BIRMINGHAM  CEMENT  COMPANY,  of  Enaley,  Ala..  Is  a 
New  Jersey  corporation  manufacturing  from  blast  furnace  slag  a  puz- 
sfolan  cement  which  is  marketed  under  the  name  of  the  Southern  Cross 
brand  of  Portland  cement.  The  capitalization  of  the  company  Is  ^OO.OOO 
and  the  capacity  of  the  works  is  400  barrels  a  day.  Slag  from  the  fur- 
naces of  the  Tennessee  Coal  and  Iron  Company  at  Ensley,  Bessemer 
and  Slieffleld  is  used,  being  granulated  by  sudden  cooling  In  contact 
with  a  stream  of  water  as  it  Hows  from  the  furnace.  The  alag  used  tor 
making  cement  Is  required  to  contain  not  less  than  4T.9  per  cent,  of  lime, 
about  81  per  cent  of  lime  and  silica  together  and  12  to  Ig  per  cent,  of 
alumina  and  Iron  oxide  together.  A  limestone  low  in  magnesia  is  used. 
The  quicklime  is  water-slaked  at  the  cement  mill  and  the  40  per  cent, 
of  water  In  the  sing  Is  removed  In  dryers  and  the  dry  slag  and  lime 
are  fed  In  proper  proportions  to  four  ball  mills,  where  they  are  thor- 
oughly mixed  and  receive  their  Hrst  reduction.  The  final  grinding  is 
done  In  West  tube  mills.  S.  Howes  Company's  packers  are  used  to  put 
the  cement  Into  bags  of  95  pounds  netor  barrels  of  3S0  pounds  net. 

The  company  thinks  the  definition  of  puzzolan  cements  made  by  the 
commission  of  Uhlted  States  engineers  and  given  In  the  Introductory 
chapter  of  this  iMwk  should  not  be  applied  too  strictly  to  their  product, 
as  they  attempt  to  make  all  necessary  additions  in  the  furnace  stack. 
Analyses  of  the  finished  product  lie  between  the  following  limits: 

Lime- .10  to  55  per  cent 

Silica 28  10  .W  per  cent 

Alumina  and  Iron 12  to  14  per  cent 

Magnesia  Maximum 1.50  per  cent 

Sulphur 1.00  per  cent 

BLACKWELL  CEMENT  COMPANY.  Blackwell.  Oklahoma.  See 
Note  D,  page  251. 
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BLUB  KIDGE  CEMENT  AND  LIME  WORKS,  Blue  Ridge  SprlngB. 
Va.  J.  W.  Burnett  reports  that  the  works  are  Idle,  but  may  reanme 
operations  In  tbe  fall  ot  1M2. 

THE  BLUE  ROCK  CEMENT  COMPANY.  New  Albany,  Ind..  re- 
ported In  tlie  first  edition  has  failed  to  resiKmd  to  requests  for  Informa- 
tloii  and,  so  far  as  can  be  ascertained,  is  not  in  business. 

THE  BONNKVlrj,E  PORTLAND  CEMENT  COMPANY,  of  6M-6 
Fidelity  Building,  Philadelphia,  Pa.,  has  works  at  Siegfried,  Pa.,  with  a 
capacity  of  l,r>00  barrels  a  day  for  Star  and  Standard  brands  of  PcHlland 
cement  and  Bminevllle  and  Improved  BoDnevllle  brands  of  uatural 
hydraulic  cement.  Uriflln  mills  are  used  for  grinding  materlaH.  Infor- 
mation regarding  materials,  process  and  (juaiity  of  product  has  been 
wltUield.    The  mills  were  establlsbed  in  1S6B. 

BRIDGES  &  HENDERSON,  Hancock,  Md.  See  Round  Top  Hy- 
draulic Cement  Company. 

.  THE  BRIER  HILL  IRON  AND  COAL  COMPANY,  of  Youngstown, 
Ohio,  mannfacturcs  tbe  Brier  Hill  brand  of  Portland  cement  <puzzotan) 
by  mixing  and  grinding  t<^ether  pnqwrly  prepared  blast  furnace  slag 
and  slaked  lime  substantially  According  to  process  In  use  at  other  works 
making  tbe  same  kind  of  cement.  Grlffln  mills  are  used  for  grinding, 
and  rope  transmission.  Additions  to  the  plant  will  be  bnllt  costing 
$10,000. 

THE  BRITISH  COLUMBIA  PORTLAND  CEMENT  WORKS,  de- 
scribed In  the  first  edition,  were  bulU  by  the  Canadian  Pacific  Railway 
Company  and  were  operated  very  successfully  under  the  management 
ot  their  superintendent.  About  three  years  ago  they  were  leased  to  J. 
K^lth  Fisher,  who  operated  them  about  a  year,  since  which  time  they 
have  been  Idle,  and  letters  addressed  to  tbe  works  are  returned  nnde 
livered. 

THE  BROHSON  PORTLAND  CEMENT  COMPANY,  of  Bronson.  MIcb.. 
Is  a  Michigan  corporation  with  a  capitalization  of  1600,000.  manufac- 
turing tbe  Bronson  brand  of  Portland  cement.  Cement  was  first  man- 
ufactnred  at  these  works  In  1S9T. 

Analyses  of  materials  and  product  show: 

Marl.  Claj-.  Cement. 

Silica l.tW  R3.7'>  22.90 

AluitJioa   I    ,  -r      )      10- -10  «-80 

Iron  Oxide (    '■          )        tt.Xi  3.0O 

CarboDate  of  Calcium 88.00 

Oxide  ol  Calcium 2.40  tt3.90 

Carbonaie  of  Magnesium 0.04 

Oxide  of  Magnesium 1.42  0,70 

Sulphuric  Acid  (Anhydride) 0,10              0.14  0.40 

Organic  Matter fi.OO  SJii) 

Loss  on  Ignition 0,00 

Carbonic  Acid S.HO 

Alkalies !.10 

These  annlyses  are  made  by  W.  H.  Simmons,  head  chemist,  and 
Walter  Banks,  assistant,  and  are  average  results.  The  marl  is  obtained 
on  tbe  700  acres  of  land  belonging  to  the  company,  on  which  tbe  works 
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sre  situated,  adjacent  to  the  Lake  Sbore  ft  Michigan  Soutliern  railroad. 
The  land  is  low  and  wet,  the  top  three  feet  being  peat.  This  Is  removed 
by  the  dredge  used,  which  then  excavatea  the  marl,  the  stratum  of  whlcb 
averages  40  Teei  deep.  The  dredge  boat  floats  on  the  pond  or  lake  thus 
formed. 

The  clay  used  is  a  surface  plastic  clay,  of  which  on  ample  snpply  Is 
found  on  the  company's  property.  This  clay  is  brought  la  cars  and 
dumped  in  n  phed  provided  for  the  purpose,  from  which  it  Is  conveyed 
to  the  edfce-riinner  mills,  which  do  (he  preliminary  grinding.  Next  the 
day  is  plevnted  to  hoppers  above  the  mixing  floor.  The  marl  Is  brought 
In  cars  and  dumped  Into  pug  millB,  which  disctiargc  directly  into  storage 
tanks.  At  this  point  careful  analyses  of  the  marl  are  made.  Next  the 
marl  is  elevated  by  pumps  to  the  mixing  floor,  where  It  Is  measured  and 
the  requisite  amount  of  clay  added  and  both  together  thoroughly  pugged. 
These  pug  mills  discharge  Into  a  basin,  from  which  the  mixture  is 
pumped  into  tube  mills,  which  perform  the  final  slurry  grinding  and' 
discharge  the  slurry  into  a  last  basin.  From  this  basin  the  slurry  IB 
pumped  into  large  dosage  tanks,  where  corrections  are  made,  if  analysis 
shows  the  slurry  of  Incorrect  composition,  and  from  which  the  corrected 
slurry  is  conveyed  Into  the  rotary  kilns.  From  the  time  the  marl  Is 
dumped  from  the  cars,  it  is  kept  In  constant  agitation,  and  is  continually 
mixed  until  as  slurry  it  is  pumped  Into  the  rotarlea. 

The  rotary  kilns  are  six  feet  in  diameter  and  sixty  feet  long,  with 
linings  graduated  In  thickness  and  of  material  to  suit  the  temperature 
of  the  various  parts  of  the  kiln.  Bach  weighs  about  fifty  tons,  and  will 
burn  from  120  barrels  to  HO  barrels  per  day.  The  fuel  is  pHlverized 
coal,  delivered  by  special  machinery  and  an  nir  blast.  The  slurry,  about 
50  per  cent,  water,  is  pumped  In  at  the  higher  end  of  the  kilns,  falls  on 
wing  plates  and  Is  turned  over  and  dried,  slowly  descending  until  It  is 
discharged  from  the  lower  end  as  thoroughly  burned  clinker. 

As  the  clinker  falls  from  the  kilns  It  is  taken  by  a  conveyor  and  ele- 
vator to  a  cooler  of  special  design,  which  delivers  the  clinker  of  proper 
temperature  for  the  final  grinding  and  finishing,  which  Is  done  in  Grifflu 
mills.  The  finished  product  is  elevated  and  conveyed  to  the  Storehouse 
to  await  shipment,  after  the  final  tests  for  fineness,  tensile  strength 
and  soundness  prove  that  it  is  ready. 

There  is  a  full  equipment  of  boilers,  electric  lighting  machinery,  a 
number  of  pumps  of  wat«r.  slurry  and  oil,  air  compressors,  etc,  A  250 
hurse-puwer  engine  runs  the  finishing  mills. 

There  are  chemical  and  physical  laboratories  with  compiele  equip- 
ment, also  a  machine  shop.  The  capacity  of  the  works  is  now  1.200  bar- 
rels a  day.    The  cement  is  used  very  largely  in  the  midille  west, 

THE  BtrCKKYE  PORTLAND  CEMENT  COMPANY.  Belief  on  taine, 
Ohio,  constructed  works  at  Harper.  Ohio.  In  18S9,  upon  plans  of  German 
expert  engineers  and  chemists  for  cement  plants.  The  matprlais  used 
are  marl  and  clay.  The  main  bed  of  marl  Is  about  40  feet  deep  and 
covers  over  108  acres.    The  clay  is  north  of  the  marl  bed  and  dips  under 
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It     Average  analyses  of  tbe  taw  materials  and  the  flnlsbed  product 
show  as  follows: 

Marl.  Clai-.  Cement. 

Carbonate  of  Lime »3.0  20.0 

Lime   m.M 

Carbooaie  oE  Magnesia 1.5 

Magnesia 1.20 

Silica 1  (       S3.0  21.30 

Aloniba [  3.0    \      17.0  8.95 

Oxide  of  Iron )  (         5.0  2.00 

Sulphuric  Acid 1.0  0.08 

Loss  on  Ignition *    .,  ,     1         3.0  4.82 

Alkalies  (   ''■"    }         2.0 

Tbe  original  process  was  a  i^entl-ivct  process  rormlng  the  mixture  Into 
bricks,  drying  1taem  In  tbealr  and  !n  tunnel  dryers,  and  burning  In  shaft 
kilns.  A  rotary  kiln  haa  been  installed  and  both  processes  are  at  present 
In  use.  For  both  processes  marl  curs  arc  biought  Into  tbe  mill  on  an 
Inclined  plane  and  dumped  Into  cars  on  a  track  below,  where  tbe  marl  Is 
weighed  and  tbe  proper  amount  of  clay  added  from  bins  adjacent.  For 
tbe  rotary  process  the  material  Is  dumi>ed  Into  dry  pans,  whence  It  goes 
through  pug-mlll  mixers  to  the  kilns  with  about  40  per  cent,  of  water. 
OH  has  been  used  (or  fuel,  but  powdered  coal  will  be  used  hereafter. 

The  cooled  cilnker  from  the  kiln  is  run  up  an  Inclined  p!a.ne  In  cars 
to  a  crusher,  thence  through  two  roller  crackers,  passing  a  separator  on 
the  way  to  the  bin  and  being  handled  by  elevators  and  conveyors  from 
mill  to  mill.  From  the  bin  It  Is  dropped  Into  French  buhr  stone  mlllB 
and  thence  It  passes  through  tube-mills.  An  interesting  comparison  can 
be  made  between  the  product  by  the  different  methods  of  burning.  Tba 
flouble  Dletzsch  kiln  first  Installed  will  turn  ont  7S  to  80  barrels  of 
cement  a  day  with  a  fuel  consumptlcHi  of  20  per  cent,  of  the  weight  of 
tbe  cement  produced;  tbe  continuous  shaft  kilns  turn  out  SO  barrels  each 
and  coDBume  30  per  cent,  and  the  rotary  kilns  will  tuni  out  120  to  160 
barrels  a  day  with  a  coal  consumption  of  30  per  cent,  of  the  weight  of 
cement  produced.  There  are  three  return  tubular  boilers  of  150  horse- 
power each,  a  chemical  filter  for  softening  water,  and  a  260  horse-power 
engine.  A  blower  using  exhaust  steam  for  beating  air  supplies  the 
tunnel  dryers.  There  Is  a  very  thorough  chemical  and  testing  laboratory 
In  which  continuous  analyses  of  the  material  at  the  wet  mill  are  made, 
to  control  the  proportions  of  the  raw  materials. 

Rotary  kilns,  tube  mills,  etc..  have  been  purchased  for  conalderalily 
enlarging  tbe  output,  and  It  Is  expected  that  tbe  new  plant  will  t>e  In 
running  order  by  June  1,  1902. 

THE  BUCKHORN  PORTLAND  CEMENT  COMPANY  Is  a  West 
Virginia  corporation  with  otflces  In  tbe  Real  Estate  Trust  Building. 
Ptailadelpbla,  Pa.,  and  works  at  Manhelm,  Preston  county.  West  Vir- 
ginia. The  product  la  Buckbom  Portland  cement,  the  capacity  of  the 
works  being  1,000  barrels  a  day.  The  rotary  kiln  method  of  bumlng<ta 
used.  Ball  and  tube  mlUs  are  used  on  raw  materials  and  on  Portland 
cement  clinker.  Tube  mills  are  used  for  pulverizing  the  coal  used  as 
fuel  In  the  kilns. 
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Before  completion  the  works  were  Bold  by  order  of  court  to  John  T. 
McGraw,  of  Grafton,  W.  Vfl.,  and  the  completion  of  the  plant  or  Its  d!»- 
raantllng  are  under  consideration. 

BUFFALO  CEMENT  COUPANY,  Limited,  1b  a  New  York  SUte  cor- 
poration. ItB  offlcee  are  located  at  No.  110  Franklin  street,  and  the  qnar- 
ries  and  works  are  nt  the  Intersection  of  Main  and  Amherst  streets,  Bnf- 
talo,  N.  X.    The  nominal  capltaUzatlon  Ib  1100.000.00. 

Buffalo  natural  hydrauilc  cement  has  been  manufactured  since  1874. 
The  capacity  of  the  works  U  240,000  barrels  annually. 

Buffalo  Portland  cement  has  been  manufactured  since  1878,  and  the 
capacity  of  the  works  is  iO.OOO  barrels  annually.  The  material  employed 
la  a  natural  rock  deposit,  the  average  of  which  when  burnt  produces  a 
cement  which  analyzes  as  follows:  Silicic  acid,  82.86  per  cent.;  alumina, 
S.36;  lime,  52.60;  magnesia,  6.16. 

The  noticeable  features  at  their  plant  are  the  lai^e  continuous  kilns, 
disintegrating  and  grinding  mills,  and  mixing  and  separating  appUances, 
patents  for  wblch  they  controL  Qrlffln  mills  arc  in  use  for  grinding. 
This  company  also  produces  a  ground  limestone,  which  analyzes  as  fol- 
lows: Carbonate  of  lime,  90.50  pet  cent.;  silica,  6.S2;  iron,  .E6;  carbonate 
of  maguesla,  .30. 

THE  BURNS  CEMENT  COMPANY.  Bums,  Kan.,  reported  in  the 
first  edition,  has  failed  to  restrand  to  requests  for  information  and,  bo 
far  as  can  be  ascertained.  Is  not  in  the  cement  business. 

THE  CALIFORNIA  CEMENT  AND  LIMB  COMPANY,  328  Mont- 
gomei7  street,  San  PranclBCO,  Cal.,  has  be»i  organised  with  }1,000,0(N> 
capital,  to  build  cement  works  In  San  Joaquin  cotmty,  near  Stockton. 
The  company  owns  an  unlimited  quantity  of  limestone  running  B8  per 
cent,  and  clay  cMitalnlng  78K  per  cent,  silica  and  alnmlna  nnd  no  In- 
jurious Imparities.  The  plans  of  the  company  Include  a  EOO-barrel  mill, 
and  whatever  additional  capacity  is  needed. 

CALIPOBNIA  POSTLAHD  CEMENT  COMPAHYla  a  California  corpora- 
tion, with  offices  at  104  S.  Broadway,  Loe  Angeles,  Cal.,  and  works  at 
Colton,  Cal.— Ttie  plant  was  erected  In  1S93.  The  works  are  about  three- 
quarters  of  a  mile  from  the  railroad  station  and  the  Sontliem  Pacific  and 
the  Atchison,  Topeka  &  Santa  Fe  railroads  have  tracks  to  the  doors  ot 
the  warehouse.  The  location,  on  the  slope  of  Slover  Mountain  enabled 
the  constrnctorB  to  utilize  gravitation  for  conveying  materials. 

An  extensive  ledge  of  calclte  stands  on  edge  In  the  heart  of  the  faiil 
and  this  famishes  the  lime  constltaent  of  the  cement.  The  qimrrles  are 
half-way  up  the  hill.  At  the  quarry  the  rock  is  loaded  Into  cars,  hauled 
by  burros  through  a  tunnel  four  hundred  feet  long,  then  dumped  Into  a 
chute  three  hundred  and  seventy  feet  long  down  the  side  of  the  bill, 
that  delivers  It  at  the  crusher  oa  the  upmost  terrace  of  the  mill.  The' 
limestone  la  put  through  a  Jaw  crusher  first,  then  passed  over  a  Jlg- 
cwiveyor  with  a  gridiron  screen  that  remores  the  finely  crushed  rock, 
while  the  coarser  rock  gravitates  to  a  small  crusher.  After  redaction 
to  nut  size  all  the  rock  is  delivered  to  a  storage  bin  located  below  the 
crusher  terrace,  hut  above  the  mixing  and  grinding  room. 
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The  clay  pits  are  at  Ferris,  on  tbe  Santa  Fe  railroad,  abont  thirty 
mllea  from  the  works.  The  cJaj-  la  alr-drled  at  the  pile  by  plowing  up 
large  patches  and  expoelug  It  for  weeks  to  the  deaslcatlng  California 
atmosphere.  It  Is  dellrered  at  tbe  works  In  cars  and  unloaded  Into  large 
storage  bins  of  6,000  yards  capacity,  A  small  car  and  Incline  serves  to 
tlevate  the  clay  aa  n>quired  into  n  small  bin  alongside  the  bin  of  crashed 
rock.  On  account  of  the  dryness  of  the  climate  and  materials,  drying 
kllna  are  not  ueed  either  for  rock  or  clay. 

In  the  mixing  room  la  a  battery  of  fonr  Grtffln  mills  for  grinding  the 
raw  materials.  A  steelyard  of  fifteen  hundred  pounds  capacity,  with  a 
dimiping  hopper,  la  swung  under  the  rock  bin,  a  charge  drawn,  then 
under  the  clay  bin,  a  charge  of  clay  drawn,  then  over  a  hopper  below 
the  floor,  that  aischargeB  Into  an  Glerator  boot.  Tbe  flrat  mixing  is  done 
in  discharging  tbe  rock  and  day  into  this  elevator  boot.  The  elevator 
spouts  the  material  into  feeding  hoppers  above  the  Griffln  mill.  The 
mlUa  reduce  the  raw  mix  to  the  required  degree  of  flaenees  and  deliver 
It  to  the  screw-mixing  conveyors  that  discharge  Into  large  storage  hlna 
underneath  the  floor  of  tbe  mixing  room.  Beneath  the  raw  mix  storage 
bin  Is  a  screw  conv^or  feeding  the  raw  mix  to  the  kiln  at  any  rate  de- 
sired by  the  burner  In  charge,  the  regulatlcm  being  effected  by  shifting 
a  belt  ou  a  coned  pulley. 

The  next  lower  terrace  has  a  kiln  shed  with  two  rotary  kilns,  each 
aeventy-flve  feet  long  and  of  special  design.  Petroleum  Is  uaed  for  fueL 
It  Is  fed  Into  a  gae  producer  opposite  the  end  of  the  rotary.  The  blaat 
Is  from  Individual  fan  blowers  that  require  but  little  power  to  run  and 
admit  of  using  a  hot  blast.  These  and  other  features  of  the  process  are 
covered  by  the  Duryee  patents. 

On  a  level  with  the  kiln  building  is  the  clinker  cooling  shed.  Descend- 
ing ten  feet  more,  the  level  of  the  engine,  boiler  and  dynamo  houae  Is 
reached.  Both  steam  and  electric  power  are  used.  A  portion  of  the 
electric  power  Is  taken  from  the  Redlanda  Electric  Ught  bnd  Power 
Company,  and  part  la  generated  at  the  works. 

The  kilns  and  blowers  are  ran  by  individual  steam  engines,  the  crush- 
era  and  mills  In  the  raw  material  department  are  run  by  a  motor  set  In 
an  adjoining  room.  The  shaft  of  the  clink er-grindlng  room  Is  run  either 
by  tbe  engine  or  dynamo,  the  shaft  being  bo  coupled  that  a  change  from 
one  power  to  the  other  can  be  made  Instantaneously.  Tbe  dynamo  Is 
also  run  as  a  motor  when  taking  power  from  the  Redlands  Power  Com- 
pany.   The  buildings  are  lit  by  electricity. 

Ball  and  tubG-mllts  are  used  In  reducing  the  clinker.  The  original  , 
and  only  invoke  of  Greenland  pebbles  received  cost  S4&  per  ton  delivered 
at  the  works.  Afterward  California  pebbles  were  found  at  a  short  dis- 
tance from  the  works.  They  are  quarts,  not  so  perfect  In  ahape  or  else 
as  the  Greenland  pebbles,  but  they  have  proven  equally  satisfactory 
for  grinding  purposes  and  they  cost  fG  per  ton  t<«  the  hand-selected 
quality.  The  stockhouae  bins  are  on  a  level  with  the  mill  room  and  bave 
a  storage  capacity  of  10,000  barrels  In  bulk  In  eight  bins. 
10 
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A  screw  conveyor  takes  the  cement  from  tbe  stockbouse  to  tbe  sblp- 
plng  warehouse,  where  It  la  sacked. 

Tbe  capacity  of  the  plant  is  three  hundred  and  seventy -five  barrels  a 
day  for  Golton  California  Portland  cement. 

CALUMET  PORTLAND  CEMENT  COMPANY,  3801  Lowe  ayenne, 
Cblcago.  111.— This  company  Is  reported  to  l>e  making  a  brand  of  slltca 
Portland  cement,  using  tube  mills  tor  grinding  the  product.  The  latest 
Information  Indicates  at  least  a  temporary  closing  of  the  plant.  See 
Note  V,  page  251. 

THE  CANADIAN  PORTLAND  CEMENT  COMPANY.  Limited,  of 
Descrouto,  Ont.,  operates  Portland  cement  plants  at  Stratbcona  and 
Uarlbank,  Ont.,  and  also  the  St.  Uiwrence  Portland  Cement  Company 
of  Uontreal. 

At  tbe  Stratbcona  and  Marlbank  plants  clay  and  marl  are  mixed  In 
wash  mills  and  ground  in  tube  mllla.  At  Stratbcona  the  clinker  Is 
burned  in  Aalborg  (vertical  contlnnous)  kilns,  and  at  Marlbank  In  rotary 
kilns.  At  both  mills  the  grinding  is  done  In  ball  and  tube  mllla.  The 
capacity  of  the  two  plants  is  1.200  barrels  a  day.  The  St.  Lawrence 
Pwtland  Cement  Company,  Montreal,  manufactures  a  silica  Portland 
cement  (using  the  cement  made  at  the  other  mills  and  sand  according 
to  tbe  process  described  under  the  Standard  Sltlca  Cement  Company's 
worksl.  Tube  mills  are  used  and  the  capacity  of  the  works  is  300  t>arre]B 
u  day.  The  brands  of  Portland  cement  manufactured  are  kno'wn  as 
Rathbuu'a  Star  and  Beaver  and  the  brands  of  silica  Portland  cement  as 
Ensign  and  Citadel. 

CANON  CITY  CEMENT  COMPANY,  Canon  City,  Colo.,  Is  reported 
to  have  been  Incorporated  with  Conrad  Meyer  as  president.  J.  W,  Ueeks 
as  vice-president  and  A.  Yeoward  as  secretary  and  treasurer. 

THE  CAPITAL  PORTLAND  CEMENT  COMPANY,  of  Trenton.  N. 
J.,  with  oBlcps  at  602-603  Broad  St..  Is  a  New  Jersey  oorp<»^tlon  con- 
trolling over  600  acres  of  land  containing  blgh  grade  commit  rock  near 
Stewarts vi He,  N.  J.,  which  proposes  to  erect  during  the  year  a  large 
modem  plant  for  the  manufacture  of  Portliind  cement.  Tbe  author- 
ized capital  Is  t3.000.000. 

THE  CAROLIN'A  PORTLAND  CEMENT  COMPANY,  of  Charles- 
ton, S.  C.  has  been  Incorporated.  A  business  of  selling  cement  and 
otber  building  materials  has  been  carried  on  tor  some  years,  and  is  con- 
tinued. It  is  proposed  to  extend  the  business  of  tbe  company  to  the 
manufacture  of  natural  and  Portland  cements. 

CASSADAOA  CEMENT  COMPANY.  Cnssadaga.  N.  Y.— No  infor- 
mation has  been  received  concerning  this  company,  except  that  tube 
mills  are  used  In  griniling  both  raw  materials  and  Portland  cement 
clinker.  The  latest  Information  Indlcntcs  at  least  a  temporary  closing 
of  tbe  works.     See  Note  V,  page  251. 

THE  CASTALIA  POHTLAHD  CEMENT  COMPAKY  Is  a  Pennsylvania 
corporation  with  ofQces  at  701-702  Publication  Building.  Pittsburg.  Pa., 
and  works  at  Castalla.  Ohio.  Their  Tiger  brand  of  Portland  cement  was 
fltst  Introduced  to  the  trade  In  September.  igSS.  and  tbe  sales  have  been 
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BO  satlafactoi?  tbat  tbe  works  bare  been  Increased  to  a  capacity  of  1,600 
I>aiTelB  a  day.  Tbe  capilallcatlon  of  tbe  company  1b  9300,000.  It  owns 
about  600  acres  of  marl,  travKtlne  and  clay  In  Erie  coanty,  Ohio.  Tbe 
plant  was  designed  by  Lathbury  ft  gpackman.  Tbe  wet  process  and 
rotary  kilos  are  used  In  the  mannfactnre.  The  presence  erf  travertine  In 
tbe  marl  requires  tbat  It  be  treated  by  beary  macblnery,  tbe  lumps  of 
ti-arertlne  In  the  mixture  being  first  reduced  Id  a  dry  pan  Into  whlcb 
tbe  marl  from  the  steam  abovels  Is  dumped.  Tbence  It  passes  to  a  wet 
pan,  where  clay  Is  added,  and  tbe  mixture  goes  through  tut>e  mills  into 
the  regular  program  of  the  wet  process.  Eleven  kilns  have  been  In- 
stalled, using  powdered  coal  for  fuel.  Tbe  B.  Howes  Company's  packers 
put  tbe  cement  Into  packages. 

THE  CATSKILL  CEMENT  COMPANY,  amltb's  Landing,  New 
York,  has  operated  during  tbe  year  a  plant  for  tbe  manufacture  of  Gats- 
UU  brand  of  Portland  cement  with  a  capacity  of  300  barrels  e  day.  Tlie 
works  are  being  enlarged  to  a  capacity  of  BOO  barrels  a  day,  the  en- 
larged  plant  to  go  into  op»atlon  about  June  1, 1902.  The  company  also 
has  an  office  at  CateklU,  N.  Y.  The  raw  materials  are  limestone  and 
clay  of  bigb  standard  of  parity  and  uniformity,  the  proportions  being 
determined  by  analysis  In  a  laboratory,  from  which  tbe  automatic  weigh- 
ing machine  Ib  ccMitrolled,  through  which  the  materials  tto  on  their  way 
to  the  battery  of  grinding  and  mixing  machines.  Rotary  kilns  are  ased. 
In  which  pulverised  gas  coal  Is  used  tor  fuel.  The  dinker  is  ground  In 
a  battery  of  Kmpp  ball  and  tube  mills;  and  the  product  Is  a  finely 
ground,  slow-setting  cement,  tests  of  whlcli  have  shown  high  tenalle 
strength. 

Chemical  analyses  of  tbe  finished  cement  show  an  average  compo- 
sition as  follows,  according  to  tbe  reports  of  the  company:  Silica,  23.44 
per  cent.;  alumina,  6.36;  Iron  peroxide,  3.99;  lime,  63.21;  magnesia,  I.IB; 
sulphuric  acid  anhydrous,  1.25. 

THE  CArnGA  LAKE  CEMENT  COHPANT  has  located  its  workB  at 
Ithaca.  N'.  Y.,  on  Cayuga  Lake.  Tbe  raw  mateHala  are  a  nearly  pure 
limestone,  contslnlng  about  92  per  cent,  calcium  carbonate,  and  shale. 
The  d^Kislt  of  rock  Is  situated  about  1,300  feet  from  the  plant  and  about 
260  feet  above  it.  A  self-operating  tramway  conveys  the  rock  to  a  large 
crusher,  whence  it  passes  to  several  pot  crushers  for  further  reduction. 
After  passing  through  a  dryer  this  crnshed  material  Is  conveyed  to 
severol  Narod  mills  made  by  the  Newell  Manufacturing  Company  and 
thence  for  flnnl  reduction  to  tube  mills.  Rotary  kilns  of  the  largest  size 
ore  used  for  calcining,  pulverized  coal  being  the  fuel  used.  The  cement 
clinker  Is  first  reduced  Id  Narod  mills  and  finally  ground  In  tube  mills. 
The  elevating  and  coDveying  machinery  was  furnished  by  the  Jeffrey 
Manufacturing  Company.  The  engines  are  of  tbe  Corliss  compound 
condensing  type.  All  buildings  are  of  steel  and  concrete  and  the  coal 
grinding  building  Is  connected  with  tbe  main  building  by  the  conveyors 
only,  so  that  the  plant  1b  as  nearly  fireproof  as  one  can  be  made.  The 
stock  house  has  railroad  tracks  on  one  side  and  docks  on  the  otber  for 
convenience  In  shipping  bj  either  land  or  water.    The  nominal  capacity 
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of  the  worka  tor  Cayuga  brand  »[  Portland  cement  1b  1,000  barrels  a 
dAr.  Tbis  Is  an  entirely  new  plant  and  seems  to  be  one  of  tbe  moat 
complete  plants  oi  Its  size  wblcb  bas  been  constmcted.  An  enlarge- 
ment Is  under  ctMislderstlon. 

THE  CHAUTAUQUA  CEMENT  COMPANY,  Burnhams,  N.  Y.,  re- 
ported In  tbe  first  edition,  has  failed  to  respond  to  requests  tor  Informa- 
tion and,  BO  far  aa  can  be  Beccrlalned,  ts  not  in  bualnese. 

THE  CHELSEA  PORTLAND  CEMENT  COMPANY.  Limited,  De- 
troit, Mlcb.,  reported  In  the  tlrst  edition,  bas  failed  to  respond  to  re- 
qnesta  for  Information  and,  so  far  as  can  be  aacertalned,  Is  not  In  busi- 
ness. 

THE  CHICAGO  PORTLAND  CEMENT  COMPANY.  No.  613  Stock 
Ezcbange  Building.  Chicago,  III.,  bas  constructed  works  at  Oglesby, 
IlL,  for  the  manufacture  of  AA  Chicago  brand  of  Portland  cement,  with 
a  capacity  of  1.000  barrels  a  day.  Lime  rock  and  shale  clays  are  the 
materials  need.  Fourteen  feet  of  tbe  latter.  In  two  layers  separated  by 
n  thin  coal  seam,  underlie  twenly-two  feet  of  the  former,  on  the  com- 
pany's pnqierty,  of  which  there  Is  about  2,000  acres.  Specimen  snslysls 
of  the  tKvr  msterlalB  (mixture)  shows  as  follows: 

SiUca 21.72 

Alnmina  and  Iron  Oxide 11.40 

Lime 61.03 

Magnesia.- 1.76  ■ 

Sulphuric  Anhydride 1.94 

The  drj'  process  is  used.  From  the  crushers  In  the  quarry  crusher- 
bouse  the  rock  and  clay  are  taken  by  an  aerial  tramway  Into  tbe  mill 
building  and  directly  to  two  revolving  dryers.  The  dried  matNlal  la 
Btwed  In  great  storage  bins,  from  which,  as  required,  It  Is  automatically 
drawn  and  delivered  by  elevatw,  conveyors  and  automatic  feeders  to 
boll  mills.  By  elevator  and  conveyors  the  partially  pulverized  material 
then  goes  to  a  storage  and  equalizing  bin,  from  which  It  Is  drawn  by 
automatic  machinery  and  conveyed  to  the  raw  tube  mills,  which  reduce 
It  to  very  fine  powder  that  flows  coutlnaonaly  by  elevator  and  convey- 
ors Into  the  large  feed  bins  alwve  tbe  kilns.  Rotary  kilns  receive  this 
dry  powder  from  mechanical  feeders  and  produce  the  cement  clinker  hj 
means  of  heat  maintained  day  and  night  at  a  temperature  of  about 
3,000  degrees  Fahrenheit  nsiog  pulverized  coal  blown  In  by  air  preesan 
fans.  Automatic  machinery  cools  tbe  clinker,  which  Is  mechanically 
stored  by  conveying  machinery.  From  the  clinker  storage  bins  convey- 
ors take  tbe  cold  clinker  to  Krupp  ball  mills,  fed  automatically,  and  the 
partially  pulverized  clinker  la  then  elevated  to  a  storage  bin  over  the 
Kmpp  cement  tube  mills,  which  Anally  pulverize  It  to  the  required  fine- 
ness for  Portland  cement  The  flniehed  cement  Is  automatically  con- 
veyed by  machinery  to  and  distributed  In  tbe  stock  house,  where  tbe 
bins  bave  a  capacity  of  40,000  barrels.  Sacking  and  liarreling  machinery 
In  the  stock  house  Insure  OQiform  weight  and  perfect  package. 
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A  cross  compound  condenring  englue  of  1,000  horse  power,  served  b7 
water  tube  boilers,  furDlshea  power.  Compressed  air  Is  used  For  quairy 
drills. 

The  main  building  Is  320  b7  90  (eet.  The  raw  grinding  room  and  the 
fiiilsblug  mill  room  are  In  two  40  bj  64  feet  wings  to  the  main  building. 
The  englue  building  and  boll<^r  house  are  each  60  b;  60  feet  The  stock 
house  Is  70  bj  200  feet.  The  plaut  Is  operated  very  largely  by  elec- 
tricity, the  Northern  Electrical  Manufacturing  Company's  motors  being 
used.  Tbe  laboratory  Is  fully  equipped  for  making  analyses  and  physi- 
cal tests. 

TEE  CHICKAMADGA  CEMENT  COMPANY,  Chattanooga.  Tenn..  has 
oonatnicted  works  for  the  msnuCacture  of  cement.  The  company  Is 
now  making  the  Dixie  brand  of  natural  hydraulic  cement  and  the  New 
South  brand  ot  Portland  cement.  The  latter  Is  made  from  selected 
natural  rock  nnd  Is  calcined  In  intermittent  kilns,  it  is  a  "natural  Port- 
land" cement.  Later  tbe  company  will  place  on  the  market  the  Chlcka- 
manga  brand  of  Portland  cement,  made  from  the  same  material  by  the 
rotary  kllu  process.  The  factory  Is  at  Roesvllle,  Qa.,  two  miles  south 
of  Chattanooga,  Tenn.  It  has  a  capacity  of  300  barrels  a  day  of  Port- 
land cement  and  500  barrels  a  day  of  natural  hydraulic  cement. 

THE  CLAKE  POBTLAHD  CEMENT  COHPAHY  has  been  organized 
and  IncMporated  nnder  the  laws  of  New  Jersey  to  build  works  for  the 
manufacture  of  I'ortland  cement  upon  about  2,000  acres  of  land  in  Clare 
County,  Michigan,  containing  marl  and  clay  Immediately  adjoining  each 
other,  which  has  been  purchased  by  tbe  company.  Tbe  capitalisation 
Is  $1,000,000.  The  office  of  the  company  Is  at  Saginaw,  MIcb.,  and  the 
works  will  be  located  a  few  miles  north  of  Clare,  Mich.  It  Is  proposed 
to  build  works  with  a  capacity  of  1,000  barrels  of  Portland  cement  a 
day. 

THE  CLAKK  COUNTY  CEMENT  COMPANY,  Sellersburg,  Ind-.  Is 
an  Indiana  corporation,  with  a  plant  cupahle  of  making  1,000  barrels  a 
day  of-  Mason's  Choice  Hammer  and  Trowel  brand  of  Loulsrille  natural 
hydraulic  cement  from  tbe  natural  rock  calcined  with  coal  in  upright 
kilns  and  ground  In  stone  mills. 

WILLIAM  WIET  CLARKE  at  SOH..  115  Cay  street.  South,  Baltimore, 
Hd.,  are  proprietors  of  two  brands  of  cement  called  Rhinoceros  brand 
of  pnzEoIan  cement  and  Clarke's  brand  of  hydraulic  cement,  which  are 
manufactured  by  tbe  Maryland  Cement  Company. 

THE  CLINTON  CEMENT  COMPANY,  P.  O.  Box  177,  Pittsburg. 
Pa.,  Is  a  Pennsylvania  corporation  manufacturing  the  Clinton  brand  of 
Portland  cement.  The  materials  used  are  furnace  slag  from  tbe  Clinton 
IrtMi  and  Steel  Company  and  limestone.  This  Is  the  Orst  factory  in  this 
coontry  to  make  a  Portland  cement,  under  tbe  strict  definition  of  that 
term,  from  these  materials.  The  slag  Is  granulated  by  water  as  it 
leaves  the  furnace,  thus  removing  part  of  the  sulphur.  The  water  re- 
maining In  the  slag  sand  Is  removed  In  a  dryer  and  the  dried  product 
Is  ground  In  a  tube  mill.  The  limestone  is  crushed,  dried  and  pulverized 
Id  a  dry  pan.    The  two  materials  are  then  mixed  in  proper  proportions. 
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ground  again  Id  a  tube  mill  and  fed  to  rotary  kilns  using  pulverized 
coal  for  fuel.  The  cement  clinker  la  reduced  In  size  In  dry  pana  and 
ground  in  tube  mills.  Lathburf  &  Spac-kman  \reee  the  designers  of  the 
plant  and  furnish  this  Information  In  their  book  on  "The  Rotary  Kiln." 
An  average  analysis  of  the  cement  shows:  Lime,  62.6  per  cent;  silica, 
21.12;  Iron  and  alumina.  11.6;  magnesia,  1.2,  and  sulphuric  add.  1.S2  per 
cent.    The  capacity  of  the  works  Is  lEO  barrels  a.  day. 

THE  COLOHIAL  CONSTBUCTIOH  COMPAHY,  of  Syrapuse.  N.  Y.,  has 
purchased  1,100  acres  of  land  near  Hudeou,  N.  ¥.,  and  will  erect  a  large 
cement  plant  The  company  mt'UB  S2  acres  or  land  within  the  city 
limits  of  Hudson,  with  l.IOO  feet  of  dock  frontage,  en  which  the  pl&nt 
will  be  erected.  Plans  are  In  preparation  for  a  6,000-barrel  plant  and 
the  first  plant  with  10  kilns  will  be  completed  as  soon  as  possible. 

THE  COLONIAL  PORTLAND  CEMENT  COMPANY.  Limited,  has 
been  Incorporated  at  Toronto,  Ont.,  to  establish  a  cement  plant  at  Wiar- 
[on,  Ont,  by  David  Pi»ter.  D.  M.  Jermyn,  S.  A.  Perry,  James  Symon 
and  R.  M.  Flsber,  of  Wlarton,  Ont.:  J.  E.  Murphy,  of  Hepworth,  Out.; 
D.  Robertson  and  John  Rowland,  Walkerton,  Ont.  The  autbwlsed  capi- 
talization Is  fSDO.OOO.    See  Note  D,  page  261. 

THE  COLORADO  PORTLAND  CEMENT  COMPANY  has  con- 
Bttucted  works  at  Portland,  Col,,  for  the  manufacture  of  Pike's  Peak 
brand  of  Portland  cement  from  a  mixture  of  cement  rock  and  lime- 
stone similar  to  that  used  In  the  Lehlgta  district  of  Pennsylvania. 
Analysis  of  tbe  flniabed  cement  shows:  Silica.  21.88  per  cent.;  alumina, 
7.14;  sesquloxlde  of  Iron,  2.85;  calcium  oxide.  64.94;  magnesia,  trace; 
alkaUts,  1.18;  sulphuric  add,  0.T3;  carbonic  add  and  water.  1.08.  UaU 
and  tube  mills  are  used  for  grinding.  Information  regarding  process  of 
manufacture,  capacity  of  plant  and  capitalization  has  been  withheld. 

THE  COLUMBIA  PORTLAND  CEMENT  COMPANY,  reported  In 
the  first  edition,  was  later  reincorporated  as  the  Iroquois  Portland 
Cement  Company,  which  see. 

THE  COMMERCIAL  WOOD  AND  CEMENT  COMPANY,  156  Fifth 
avenue.  New  York,  Is  proprietor  of  the  Victor,  Commercial  and  Gem 
Iirsnds  of  Portland  cement  and  Commercial  Koeendale  iM'and  of  nat- 
ural hydraulic  cement,  now  manuractured  by  the  Coplay  Cement  Man- 
ufacturing Company,  of  Coplny,  I'a. 

THE  COMPAHU  HEXICAHA  DE  CBHEHTO  POBTLAHD.  8.  A.,  has 
a  factory  at  Buena  Vista.  State  of  HIdaliico.  Mexico.  The  railroad  sta- 
tion on  the  Central  Mexico  Railroad  Is  Dublan.  Jose  Watson  is  tbe 
Director  Oerente.  Apartado  312.  City  of  Mexico.  Owing  to  a  pending 
reconstruction  of  the  company.  Information  regarding  it  Is  not  available 
for  this  edition  of  the  Directory.  Ball  and  tube  mills  are  used  for 
grinding  Portland  cement  clinker  at  the  mills. 

THE  CONSOLIDATED  CEMENT  COMPANY  of  50B  Goldsmith 
Bnllding,  Milwaukee,  Wis.,  Is  constructing  a  plant  north  of  Whitefisb 
Bay.  Wis.,  with  a  capacity  of  500  barrels  a  day  for  tbe  manufacture 
of  natural  hydraulic  cement.  Robert  P.  ^^'entz,  of  Nazareth.  Pa.,  Is  the 
designing  engnineer. 
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THE  CONSOLIDATED  HOSENDALH  CEMENT  COMPANY,  38 
Cortlandt  street,  New  York  City,  has  purchased  tbe  properttes  wbete 
Beacb's,  Brooklyn  Bridge.  HoITman,  Norton  and  Newark  Roeendale  nat- 
ural hydraulic  cemeuta  are  manufactured  and  will  hereafter  manufac- 
ture and  sell  these  brands.  Th«  LawrencevlUe  Cement  Company  Is 
stated  to  have  been  absorbed  by  the  new  company,  likewise  tbe  P.  O. 
Norton  Cement  Company.  The  Newark  and  Roaenclale  Lime  and 
Cement  Company  states  that  It  has  transferred  all  of  Its  mannfacturlne 
plant  In  Ulster  County.  New  York,  to  tbe  new  company,  tbe  New  York 
and  Rosendale  Oment  Company  states  tbat  all  Its  Rosendale  cement 
Interests  have  been  so  disposed  of.  and  the  Lawrence  CemeDt  Company 
states  that  the  Consolidated  Rosendale  Cement  Company  has  purchased 
from  It  certain  pieces  of  real  estate  and  personal  property  situated  In 
I'lster  County.  Xpw  York.  See  the  five  comitanles  named.  The  com- 
bined capacity  is  said  to  t>e  3.OO0.O00  barrels  a  year. 

THE  COPLAT  CEMENT  MANUFACTURING  COMPANY,  1123- 
Broadway.  New  York,  Is  a  Pennsylranla  corporation  with  works  at 
Coplay,  Pa,  The  first  works  of  the  company  were  established  In  1866 
for  the  manufacture  of  natural  hydraulic  cement  by  the  usoal  vertical 
kiln  method  of  calcination  and  mill-stone  method  of  grinding,  and  now 
bave  a  capacity  of  about  600  barrels  a  day.  Mr.  D.  O.  Baylor,  tbe  presi- 
dent or  the  company,  after  some  study,  decided  that  a  product  compar- 
ing favorably  with  foreign  Portland  cements  could  be  made  from  the 
natural  rock  available.  During  the  Ave  years,  1890-1896,  experiments 
were  made  upon  methods  of  combining  rocks  of  different  chemical  com- 
position to  secure  the  proper  proportion  for  a  high  quality  of  Portland 
cement,  and  In  the  latter  year  the  first  Portland  cement  manufactured 
In  the  United  States  was  turned  out.  Tbe  cost  of  manufacture  was  so 
great  that  competlilnn  with  the  foreign  cements  and  with  the  prejudice 
111  their  favor  was  very  difficult, but  the  uniformly  high  quality  of  cement 
put  on  Ibe  market  and  tbe  Introduction  of  improvements  reducing  the 
price  have  practically  removed  both  these  difficulties.  The  flrst  con- 
tinuous iciln  was  built  tn  1N93.  a  Danish  development  of  the  Dletssch 
kiln,  and  eleven  tire  now  In  use.  The  raw  material  Is  nin  through 
crushers  and  crackers  into  bins,  from  which  tliey  are  mixed  In  propor- 
tions determined  )jy  analyses  made  frequently.  Tbe  mixture,  weighed 
out  In  automatic  scales,  is  put  through  mill  stones  and  Is  kneaded  In 
pug  mill  and  brick  machines.  A  small  amount  of  natural  cement  is 
used  to  give  conniiitency  to  the  bricks.  After  drying  In  tunnel  dryers  the 
bricks  are  elevated  to  the  tup  of  kilns.  The  fuel  Is  fed  in  through  stoke- 
holes on  the  floor  below  the  top.  The  clinker  cools  as  it  passes  down 
from  the  combuxtlon  ciiamlier  and  is  ready  to  handle  when  removed 
below.  The  clinker  la  ground  In  ball  and  tube  mlllB  and  the  finished 
product  Is  stored  In  bins.  The  capacity  of  the  mills  Is  500  barrels  a 
day.  Recently  a  third  plant,  with  a  capacity  of  1.600  barrels  a  day.  has 
been  constructed  upon  the  latest  designs.  A  comparison  of  the  three 
plants  gives  an  excellent  view  of  the  progress  of  the  cement  Industry  In 
this  country.    The  quaiTy  is  about  one-fourth  mile  from  the  plant,  and 
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tbe  rock  Is  handled  In  care  by  locomotive  to  aa  elevator,  raised  to  the 
storage  floor  and  damped  in  separate  piles.  Crushers  on  the  floor  below 
and  totarr  drrers  prepare  the  rocx  for  ball  mills.  There  are  ample 
atMage  bins  at  each  stopping  point,  and  the  mactdnery  Is  so  arranged 
that  It  can  be  run  on  either  cement  rock  or  limestone  as  desired.  Auto- 
matic welgblng  machines  welgb  out  the  mixture  frc»n  the  bait  mills  In 
pn^Kittlons  determined  by  analyses  and  drop  It  Into  tube  milts,  from 
which  It  Is  elevated  and  conveyed  to  bins  over  the  rotary  kllna,  of 
which  tbere  are  eight.  Polverlzed  coal  Is  used  for  fuel,  tube  milU 
being  used  as  pnirerteers.  The  cllnlcer  falls  from  spouts  at  the  lower 
ends  of  the  kilns  Into  cars  placed  to  receive  It,  each  car  being  pro- 
vided with  a  perforated  pipe,  which  can  be  attached  by  hose  to  water 
tap:  the  clinker  being  cooled  by  the  spray  of  water  thus  supplied.  Fnm 
the  clinker  storage  floor  the  material  Is  dropped  Into  ball  mills,  thence 
to  lube  mills,  and  thence  to  the  stock  house. 

Fonr  300  horse-power  boilers  fnmish  steam  for  two  600  horse-power 
engines,  driving  the  raw  material  and  the  flnlshing  mllla.  The  kilns 
are  run  by  two  imgines,  and  variable  speed  countershafts  are  used. 
This  description  Is  condensed  from  articles  by  F.  H.  Lewis  and  Henry 
C.  Meyer,  Jr     See  Note  X,  page  261. 

The  brands  under  which  the  product  Is  marketed  are  Saylor's,  Com- 
mercial, XLNT  and  Victor  Portland  cement  and  Anchor,  Improved 
Anchor  and  Commercial  Roeendale  natural  hydraulic  cement 

CRESCENT  CEMt:NT  WORKS.  T»ng  Point.  Quebec.  See  Long 
Point  Cement  Works. 

THE  CHESCEMT  POHTLAMD  CEMENT  COMPANY,  of  Wampum,  Pa., 
Is  a  Pennsylvania  corporation  with  a  capltalbsatlon  of  tlOO.DOO.  It 
Is  a  reorganlisatlon  and  incorporation  of  the  former  limited  partner- 
ship styled  the  National  Cement  Company.  The  works  are  said  to  l>e 
the  second  iridest  In  the  United  States,  having  been  first  started  by 
Sblnn  Bros.    Their  capacity  Is  76.000  to  100,000  barrels  a  year. 

The  company  owns  over  200  acres  of  cement  rock  aud  coal  and  manu- 
factures the  Crescent  brand  of  Portland  cement  by  the  dry  process. 
Rotary  kilns  are  used  with  fuel  gas  for  burning  the  cement. 

CRESCENT  WHITE  LIME  COMPANY,  FayettevlUe,  Ark.,  re- 
peated In  the  first  edition,  reports  tbat  It  Is  »igaged  In  the  manufacture 
of  lime  only,  of  which  66,000  barrelB  were  shipped  In  1901. 

GROWN  PORTLAND  CEMENT  COMPANY,  of  I^ansdowne.  Md. — 
this  company  at  Bellaire,  Ohio,  are  not  in  operation  at  this  time. 

CROWN  PORTLAND  CEMENT  COMPANY,  of  Lansdowne,  Md.— 
Dr.  William  Whitridge,  president,  Baltimore,  Md.,  states  tbat  tbe  com- 
pany has  gone  ont  of  business. 

CUMBERLAND  AND  POTOMAC  CEMENT  COMPANY.  Cumber- 
land, Md.— New  works  are  reported  to  have  been  built  to  replace  tbose 
destroyed  by  fire. 

THE  CUMBERLAND  HYDRAULIC  CEBIBHT  AND  HANUFACTUBING 
COMPANY.  P-  O.  Box  264.  Cumberland,  Md. — These  works  were 
burned  In  July,  1000.    Tbe  new  works  are  supplied  with  crushers  and 
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ball  and  tube  toille,  so  tbat  tbe  iiatnral  hydraulic  cemeat  cUoker  ia  pat 
tbrongb  a  quadruple  procees  In  grlndlnic.  ueiog  the  same  machlaery  em- 
ployed in  grinding  Portland  cement.  The  result  le  a  very  finely  ground 
cement.  The  product  Is  sold  In  the  States  of  Penneylvanla,  Maryland. 
West  Virginia,  Virginia,  New  York,  New  Jersey,  Delaware  and  Ohio. 
Cement  wan  first  made  here  lu  1836.  The  company  also  manufactures 
lime.  The  capacity  of  the  works  for  Cumtjerland  brand  of  natural 
hydraulic  cement  is  1,000  barrels  in  ten  hours. 

CTFHBERLAND  VALLEY  CEMENT  COMPANY.  WashingtOQ,  D.  C, 
operates  works  at  Cumberland,  Md.,  for  the  manufacture  of  natural 
hydraulic  cement,  according  to  tbe  usual  process,  using  continuous  kllna 
for  barnlug  and  buhr  stones  for  grinding. 

THE  CUMMINGS  CEMENT  COMPANY  la  ft  Connecticut  corpora- 
tion, with  malu  otHce  and  worka  at  Akron,  N.  Y.  The  capitalization  of 
tbe  company  Is  ^00,000.  Tbe  worka  were  eatabllshed  for  the  manufac- 
ture of  natural  cement  lu  1854  by  H.  Cummlngs  &  Sons.  The  present 
company  was  Incorporated  in  1896,  and  two  brands  of  Portland  cement 
are  now  manufactured,  In  addition  to  the  Obelisk  brand  of  natural 
cement.  The  capacity  of  tbe  wwks  for  natural  cement  Is  2,000  barrel! 
a  day;  for  Storm  Ivlng  brand  of  Portland  cement  It  Is  600  barrels  a 
day,  and  for  Roman  Rock  Portland  cement,  600  barrels  a  day.  The 
P<wtland  cements  are  made  from  natural  rock  selected  and  mixed  in 
proper  proportions. 

JAMBS  A.  DAVIS  &  CO..  92  State  street.  Boston,  Mass.,  own  the 
Olytnpla  brand  of  natural  hydraulic  cement,  which  Is  made  In  Ulater 
County,  New  York. 

THE  DBFIANCB  HYDRAULIC  CEMENT  COMPANY,  owned  by 
Wllhelm  ft  Qormao,  has  its  c^ce  at  Defiance.  Ohio,  and  Its  works  at  a 
8b<»1  distance  from  the  city.  Hydraulic  cement  has  been  manufactiu^ 
at  these  worka  at  Intervals  since  1846.  Continuous  vertical  kllna  are 
uaed,  tbe  clinker  being  cruahed  and  ground  on  mill  stones.  The  cement 
has  been  used  extensively  In  Ohio  and  In  parts  of  Michigan  and  Indi- 
ana. The  present  capaclly  of  tbe  works  is  100  barrels  a  day.  The 
brand  la  the  letter  P  lu  a  diamond.  Chemical  analysis  of  the  cement 
rock  made  by  R.  C.  Kedzle,  of  the  State  Agricultural  College  at  Lan- 
Blng,  Mich.,  sltows;  Organic  matter,  bituminous  (disappears  on  bumiogi, 
14  per  cent.;  silica,  42:  carbonate  of  lime.  IT.T:  carbonate  of  magnesia, 
12.2;  alumina,  7.0;  osliie  of  Iron,  7.1. 

THE  DETROIT  PORTLAND  CEMENT  COMPANY,  Union  Trust 
Building.  Detroit.  Mich..  Is  constructing  works  for  tbe  manufacture  of 
Portland  cement  at  Fenton.  Mich.,  which  will  not  be  ready  to  turn  out 
cement  regularly  before  July.  1902.  Tbe  works  are  designed  by  Lath- 
bury  &  Spackman,  and  tbe  wet  process  in  all  details  will  be  need.  Ball 
and  tube  mlllp  will  he  used  In  grinding  slurry  and  Portland  cement 
clinker,  and  also  in  pulverizing  coal  for  tbe  rotary  kilns.  Further  de- 
tails are  withheld  pendlug  completion  of  tbe  works. 

THE  DEXTER  PORTLAND  CEMENT  COMPANY,  Nazareth.  Pa., 
la  a  Pennsylvania  corporation,  which  has  located  a  new  plant  with  a 
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capacity  of  800  to  9O0  barrels  per  day.  at  Nazaretb,  Pa.,  to  manufacture 
the  Dexter  brand  of  Portland  cemeut.  The  first  cement  was  turned  out 
In  January,  1901.  The  material  nged  Is  a  very  high  grade  ef  cement 
rock  stated  to  be  of  correct  composition  and  so  uoltorm  that  no  addition 
of  other  materlale  l»  necessary.  There  la  said  to  be  no  other  deposit 
like  It.  The  rock  Is  put  through  the  dry  rotary  kiln  process  aad  ground 
In  ball  and  tube  mllla.  Tube  mills  are  used  to  pulverize  the  coal  used 
In  the  rotary  kiln  as  fuel. 

THE  DIAUOND  POBTLAHD  CEMENT  COHPAITY.  Cleveland,  Ohio,  Is 
an  Ohio  corporation  with  offlces  at  1313  Williamson  Building,  and  vrorks 
at  Middle  Branch,  Ohio,  for  the  manufacture  of  Diamond  brand  ot 
Portland  cement.  The  works  were  eatabllahed  In  1B92.  The  materlsla 
used  are  limestone  and  clay,  which  are  ground  separately  to  an  inipal' 
pable  powder  and  mixed  In  correct  proportions  as  determined  by  chem- 
ical analyses,  then  burned  with  natural  gas  In  rotary  kilns,  the  product 
Crom  which  Is  reduced  to  the  desired  flneneaa  In  ball  and  tube  mills. 
The  capacity  of  the  works  Is  1,000  barrels  a  day.  Analyaea  of  the 
cement  show  as  follows:  Ignition  loss,  1.32  per  cent.;  alumina,  7.86; 
lime,  63.22;  sulphuric  anhydride,  1.11;  phosphoric  acid,  trace;  silica, 
21.24;  iron  oslde,  4.14;  magnesia,  O.ZS;  alkalies.  0.6S;  titanic  acid,  trace. 

THE  DURXEE  PORTLAND  CEMENT  WORKS  at  MontCEuma,  N. 
T.,  were  the  first  to  use  wet  slurry  In  the  rotary  kiln  In  the  manner  now 
used  BO  successfully  In  many  of  the  works  In  Ohio,  Indiana  and  Michi- 
gan. The  works  were  deatroyed  by  fire  and  have  not  been  rebuilt.  It 
1b  repMted  that  the  Granite  Portland  Cement  Company,  of  Cleveland, 
O.,  has  purchased  the  farm  on  which  the  works  were  located  and  will 
erect  a  plant. 

THE  EDISON  PORTLAND  CEMENT  COMPANY.  No.  615  GIrard 
Building,  Philadelphia,  Pa.,  capital  fll.000,000,  Is  constructing  works  at 
Stewarts vllle,  N.  J.,  for  the  manufacture  of  Portland  cement  with  ca- 
pacity of  4,000  barrels  a  day  at  first.  TO  per  cent,  of  the  plant  being  built 
with  a  capacity  of  10,000  barrels  per  day.  The  plant  will  be  In  operation 
In  April,  1902.    The  cement  will  be  marketed  as  Edison  brand. 

THE  EGYPTIAN  PORTLAHD  CEMENT  COMPANY.  Inccwporated  la 
Michigan  with  a  capitalization  of  11,050.000,  .has  Its  branch  office  Id 
Detroit  and  Its  works  at  Fenton.  Mlcb.  The  materials  used  are  marl 
and  clay,  which  are  reduced  and  mixed  In  tube  mills,  burned  In  rotary 
kilns  and  ground  and  finished  In  ball  and  tube  mills.  Two  600  horse- 
power cross  compound  condensing  engines  furnish  power.  The  capacity 
of  tbe  works  is  1.000  barrels  a  day  for  Egyptian  brand  of  Portland 
cement.  They  will  not  be  In  operation  until  August  1.  1902.  Works  are 
also  proposed  at  Holly.  Mlcb. 

THE  ELK  RAPIDS  PORTLAND  CEMENT  COMPANY.  Elk  Rap- 
Ids,  Mich.,  baa  just  completed  wwka  for  the  manufacture  of  Elk 
Rapids  brand  of  cement,  with  a  capacity  of  600  barrels  a  day.  Tb« 
materials  used  are  marl  and  clay,  which  are  treated  by  the  wet  pro- 
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THE  EMFIRK  PORTLAND  CEMRNT  COMPANY,  Wamere,  N. 
Y. — The  works  are  located  m)  the  Erie  Canal.  The  materials  from 
whtch  the  cement  1b  made  are  found  on  the  opposite  aide  of  the  caual. 
about  a  Half-mile  distant.  A  bed  of  marl  eight  to  fifteen  feet  In  tbick- 
Dess  Is  found  Immediately  below  the  surface,  which  Is  underlaid  hj  a 
bed  of  clay,  In  which  Is  a  large  amount  of  carlranate  of  lime.  The 
cement  is  made  from  a  mixture  of  material  from  these  two  beds,  equal 
parts  from  each.  Cement  was  flrst  made  by  the  present  procesB  early 
in  1890,  The  capacity  of  the  works  Ib  150,000  barrela  a  year.  A  clam- 
shell dredge  la  used  to  raise  the  materials  from  their  beds.  The  cars 
In  which  they  are  deposited  are  hauled  by  a  locomotive  to  the  foot  of 
the  Incline  to  the  overhead  bridge  over  the  canal,  whence  they  are 
hauled  Into  the  mill  by  cable.  There  being  too  much  water  Id  the  mass 
f(T  proper  working,  the  clay  Is  deposited  In  front  of  two  revolving  dry- 
ers, Into  which  It  Is  regularly  discharged.  The  dried  clay  drops  out  below 
and  Is  cnrrled  by  an  elevator  and  conveyor  to  buhr  stone  mills  and 
ground.  An  elevator  dlscharftes  It  Into  weighing  hoppers.  The  wet 
marl  Is  dumped  Into  edge-runner  mills  below  the  track  level,  the  proper 
proportion  of  the  dried  clay  Is  added  and  the  two  materials  are  thor- 
oughly mixed.  It  is  sometimes  necessary  to  reduce  the  proportion  of 
water  In  this  mixture.  A  dryer  is  useil  to  dry  a  iMirt  of  the  altury. 
which  Is  then  used  to  stIITcn  the  material  next  following.  Each  charge 
from  the  edge-runners  Is  elevated  to  two  vertical  pug  mills.  The  slurry 
Is  still  too  moist  for  making  bricks.  A  workman  receives  the  discharge 
from  the  mill  on  wooden  slats,  which  are  stacked  on  cars,  run  for  24 
hours  through  drying  tunnels  and  elevated  to  the  kiln  doors.  The  slurry 
when  dry  Is  usually  In  lumps  of  printer  size  for  dumping  Into  the  kiln. 
The  empty  cars  of  slats  are  lowered  by  another  levator  and  returned 
to  the  pug  mill.  There  are  18  dome  kllus,  each  13  feet  In  diameter  and 
46  feet  high,  encased  in  sheet  Iron.  The  charge  Is  made  up  of  alternate 
layers  of  slurry  and  coke,  the  chaise  Is  allowed  to  burn  out.  when  air 
Is' drawn  through  the  hot  clinker-  by  means  of  a  fan.  and  the  air  thus 
liented  !s  usfd  to  hi'lp  the  work  of  llie  funiiicfN  HUpplylng  liciit  to  the 
drying  tunnels.  The  cooled  clinker  Is  cnrefuliy  sorted,  and  underbumt 
material  la  rehurncd.  The  good  clinker  is  loaded  on  barrows,  elevated 
to  the  second  floor  and  dumped  Into  the  crusher  hopper.  After  passing 
through  the  crushers  It  Is  run  through  one  of  ten  rock-emery  mill  stones. 
Ball  and  tube  mills  are  also  used  for  grinding.  Two  vacuum  separators 
insure  a  very  finely  ground  product.  Two  brands  are  manufactured,  the 
Brst  grade  being  called  Empire,  and  the  second  Flint.  Chemical  analysis 
«f  raw  materials  and  product  shows  as  follows; 
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Dnrliif;  1901  alterntlofls  coating  $50,000  nere  mnde  to  latroduce  tb» 
rotaiT  kltn  proceos,  and  on  Ketiniary  5,  1902,  a  Are  desttoyed  a  large 
part  of  tta«  works,  the  lose  being  about  )60,000.  Tbe  wwka  will  proba- 
bly be  rebnUt.  The  above  description  of  worlcB  is  retained,  altboagh 
not  now  applicable,  ns  tbe  process  <e  different  from  tbat  of  other  mills 
In  this  country  wltti  but  one  or  two  exceptions. 

THE  EUREKA  CEMENT  COMPAHY,  1  Madison  avenue,  New  York,  Is 
the  proprietor  of  Eureka  brand  of  Portland  cement  and  la  also  sales 
agent  for  other  branda  of  Portland  and  Rosendale  cements. 

THE  EUREKA  PORTLAND  CEMENT  COMPANY  was  Incor- 
porated to  construct  Pwtland  cement  works,  but  has  disposed  of  its 
property  to  tbe  Pacific  Portland  C^nent  Company,  of  San  Pranclaco, 
which  see. 

EVANSVILLE  CEMENT  COMPANY  is  reported  to  have  been  in- 
corporated by  Ralph  McKee.  New  Brighton  P.  O.,  L.  I.;  George  R.  Alli- 
son, New  Y<«k,  and  John  W.  Avery,  New  Yoi*,  to  build  cement  works 
at  EvaDsvllle,  Pa, 

PALLS  CITY  CEMENT  COMPANY,  Sellersburg,  Ind.  See  Union 
Cement  and  Lime  Company,  Louisville,  Ky..  and  Sellersburg,  Ind. 

THE  FARWELL  PORTLAND  CEMENT  COMPANY.  Farwe'l. 
Mich.,  baa  been  Incorporated  with  a  capital  of  (360,000.  and  expects  to 
continue  the  constniction  of  works  during  1902. 

THE  FOBT  SCOTT  HYDRAULIC  CEMENT  COMPANY,  Fort 
Scott,  Kas.,  is  a  Missouri  corporation  of  Kansas  City,  Mo.,  with  works 
at  FMt  Scott,  Has.,  having  a  capacity  of  600  barrels  in  ten  boors,  mak- 
ing the  four-star  brand  of  Fort  Scott  natnral  hydraulic  cement.  A 
chemical  analysis  of  tbe  cement  rock  used  as  raw  material  shows:  S11-, 
lea,  17.26  per  cent.;  oxide  of  iron,  5.46;  alumina,  2.05;  calcium  carbon- 
ate, 61.61;  magnesium  carbonate,  11.09;  undetermined,  2.64.  The  usnal 
calcination  and  gradual  reduction  process  is  used  In  preparing  the 
cem^it  for  market. 

FOWLER  &  PAT,  Mankato,  Minn.,  own  works  at  Austin.  MInii.; 
with  a  capacity  of  1,000  barrels  a  day  of  Austin  natural  hydraulic 
cement.  The  works  first  made  cement  in  1894,  and  the  quantity  sold 
has  Increased  each  year.  It  is  reported  that  the  capacity  of  the  works 
will  t>e  largely  Increased.  Chemical  analyses  of  the  cement  rock  used 
SB  raw  materlfll  show:  Silica  and  alumina,  15.59  per  ccDt.;  Iron,  2.09; 
.  carbonate  of  magnesia,  28.99;  carbonate  of  lime,  49.20;  sulphuric  anhy- 
dride, 0.06;  undetermined,  4.07.  The  rock  Is  calcined  In  the  usual  man- 
ner and  pulverized  In  rock  crushers,  dry  pans  and  bubr  stones,  with  tbe 
usual  screens.  The  product  Is  marketed  In  Minnesota,  Iowa,  North  and 
Soutb  Dakota,  Kansas,  Nebraska  and  Mlasourl. 

SAMUEL  H.  FRENCH  &  COMPA^Y,  York  avenue.  Fourth  and  Cal- 
lowhill  streets,  Philadelphia,  Fn.,  are  the  proprietors  of  French's  Rosen- 
dale  brand  of  natural  hydraulic  cement,  which  is  manufactured  In  tbe 
Rondout  region  of  Ulster  County,  New  York. 

THE  GEOROIAN  BAY  PORTLAND  CEMENT  COMPANY,  IJm- 
ited,  Owen  Sound,  Ontario,  Canada. — No  information  has  been  received 
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concerning  ttals  companjr  except  tbat  the  Sturterant  Mill  Company'i 
machinery  ie  used  for  grinding  the  llmeatone  nsed,  and  that  ball  and 
tube  mltlB  are  nsed  for  grinding  the  Portland  cement  citnker.  See  Note 
V,  page  BEl. 

THE  GERHAir-AHERICAN  PORTLAND  CEMENT  WORKS.  I>aSaIle, 
III.,  are  owned  largely  by  German  capltallata  alao  Intereated  In  German 
Portlnnd  cement  works.  Tbe  outpat  Is  increasing  and  la  now  750  to 
BOO  barrels  a  day.  Tbe  office  ta  at  ISll  Marquette  Building,  Chicago, 
111.    See  .Vote  W,  page  251. 

THE  GEKMAN  PORTLAND  CEMENT  COMPANY,  of  Detroit, 
MIcb..  is  reiiorted  as  Incorporated  to  operate  cement  works  at  Wblte 
Pigeon,  St.  Joseph  County,  Michigan,  by  Ullton  D.  Bryce  and  John  W. 
Smith,  of  Detroit,  Mich.,  and  Harry  A.  Clapp,  of  Cripple  Creek,  Col. 

THE  GLENS  FALLS  PORTLAND  CBUBNT  COHFANT.  Oleua  FaUs, 
N.  T. — The  works  of  tlie  company  are  located  on  the  Glens  Falls 
Feeder  Canal,  where  It  la  crossed  by  the  tracks  of  the  Delaware  &  Hud- 
son Company  railroad,  thereby  aflTordlng  water  and  rail  transportation 
for  the  ablpment  of  their  cement.  Tbeae  works  during  the  past  year 
have  been  entirely  rebuilt,  greatly  enlarged  and  remodeled  so  as  to 
conform  lo  the  best  cement  engineering  practice  of  tbe  present  day. 
Through  the  entire  plant  the  coostrnctfon  bas  been  of  brick  and  lr<m. 
The  permanent  character  of  tbe  buildings,  with  the  numerous  econo- 
mies that  have  been  Introduced  tbroughont  tbe  work,  makes  tbie  plant 
a  model  oue.  The  raw  materials  from  which  the  cement  Is  made  sur- 
round the  factory,  and  embrace  a  large  tract  extending  tm  both  sides 
of  the  Hudson  rlyer.  These  materials  consist  of  limestone  and  an  over- 
lying clay.  The  limestone  ts  found  as  usual  in  layers  of  varying  thick- 
ness, differing  slightly  In  their  chemical  analyslB.  But  by  care  in  the 
selection  and  combination  of  Ihese  layers,  an  extremely  uniform  pro- 
duct Is  obtained  for  the  average,  which  does  not  vary  more  than  I  per 
cent.  In  the  araonnt  of  carbonate  of  lime  It  contalne.  The  clay  la  found 
In  lai^e  deposits  over  the  llmeatooe,  end  is  singularly  favorable  to 
cement  making  on  account  of  Its  freedom  from  coarse  sand  and  the 
nnlform  character  of  Ita  constltnents.  Tbe  raw  materials  are  treated 
ttj  the  dry  process.  The  limestone  and  clay  are  first  dried  and  partially 
reduced  by  crushers  and  rolls.  They  are  then  accurately  weighed  In 
the  proper  prt^Kirtions  In  automatic  scales.  After  being  weighed  the 
materials  are  thoroughly  mixed,  then  still  further  reduced  to  a  fine  pow- 
der by  grinding  mills,  from  which  the  mixture  Is  elevated  to  a  la.rgB 
bin.  and  then  In  turn  It  Is  fed  to  the  wet  mixers,  where  It  is  properly 
tempered  with  water  to  allow  It  to  be  made  into  bricks.  The  bricks  are 
then  run  Into  drying  tunnels,  and  are  heated  by  waste  heat  carried  In  a 
duct  from  the  boiler  and  driven  by  blowers  through  the  tunnel  system. 

After  being  thoroughly  dried  the  bricks  are  elevated  to  tbe  top  floor 
of  the  kiln  building,  where  they  are  fed  Into  Scbofer  kilns,  and  properly 
burnt  These  Scbofer  kilns  are  an  Improvement  on  the  nietzsch  kiln, 
and  are  very  economical  In  fuel.  Like  all  tbe  Improved  German  kilns, 
while  very  simple  and  uniform  in  their  working  when  properly  con- 
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trolled,  innny  disaatrouB  failures  bave  takeo  place  from  attemptlDK  to 
operate  them  tbeorctically  wltli  inexperienced  men.  In  the  Olena 
Falls  Portland  Cement  Works  It  was  found  neceaaary  to  employ  head 
burners  trnlned  In  the  old  works  of  Europe.  From  the  kilns  the  clinker 
Is  conveyed  to  the  liaJl  mills,  where  the  ftret  reduction  Is  made  with 
steel  balls.  From  these  It  passes  to  the  tube  mlUs.  where  the  final  re- 
duction is  made  with  flint  pebbles.  The  finely  ground  cement  fs  aov 
ready  for  storing,  and  is  uonveyed  to  the  store  house,  where  it  Is  de- 
posited [n  separate  bins,  ench  holding  From  400  to  2,500  barrels,  where 
the  cement  Is  eurefully  sampled  and  then  tested.  Average  analyses 
of  the  Iron  Clad  brand  show:  Lime,  63.50  per  cent.;  silicic  add,  21.60 
per  cent.:  clay  and  iron  oxide,  10.50  per  cent.;  magnesia,  1.80  per  CMlt.; 
alkalies.  0.40  per  cent.:  sulphuric  add,  1.50  per  cent.;  loss,  0,80  per  cent. 

THP  (JLOBE  CEMENT  COMPANY,  Sellersburg,  Ind.,  m&nnfacturee 
the  Globe  brand  of  Louisville  natural  hydraulic  cement  by  the  process 
described  under  T.ouiBvllle  Cement  Company.  Capacity  of  the  works 
Is  800  barrets  a  day. 

THE  GOLDEN  UTILE  CEMENT  COMPANY,  Sellersburg.  Ind.,  la 
an  Indiana  corporation  manufacturing  the  Arm  and  Hammer  brand  of 
Louisville  natural  hydraulic  cement  by  the  usual  process  of  the  dis- 
trict. See  Lnulsvllie  Cement  Company  for  description.  Cement  was 
flrst  made  at  these  works  August  8,  1898.  The  capacity  oC  the  works  Is 
600  barrels  a  day. 

THE  GOSHEN  PORTLAND  CEMENT  COMPANY.  Goshen,  Ind., 
reported  in  the  flrst  edition  as  constructing  works  a  shore  distance  from 
Mkbart,  Ind.,  has  failed  to  respond  to  requests  for  information  and,  as 
far  as  can  he  ascertained,  is  not  now  In  bualnenss. 

THK  GRANITE  PORTLAND  CEMENT  COMP.5^4Y.  of  Cleveland, 
O.,  has  been  formed  to  purchase  the  lands  on  which  the  Duryee  Port- 
lind  Cement  Works  were  formerly  located  and  to  erect  a  modern  plant. 
The  works  will  be  located  at  Meadville.  east  of  Clyde,  N.  Y.,  on  the  Erie 
canal,  near  the  New  York  Central  and  the  West  Shore  railroads. 

THE  GRAYLING  PORTLAND  CEMENT  COMPANY,  reported  as 
organized  Inst  year,  with  C.  A.  Campbell.  407  North  Linn  street.  West 
Bay.  Mich.,  as  an  Interested  party,  has  taken  no  further  steps  and  may 
be  omitted  from  consideration. 

THE  GREAT  NORTHERN  PORTLAND  CEMENT  COMPANY, 
Detroit.  Mich.,  is  a  New  Jersey  corporation  with  an  authorized  capitali- 
sation of  J6,000,000.  which  has  begun  constructing  works  at  Baldwin, 
Mich.,  for  the  monufacture  of  Portland  cement. 

THE  GREAT  WESTERN  CEMENT  COMPANY  was  Incorporated 
January  27,  1901,  by  Kenneth  McLaren,  secretary;  Augustus  S.  Meeker 
and  Clifford  W.  Perkins,  of  Jersey  City,  N.  J.,  to  construct  works  for 
the  manufacture  of  natural  hydraulic  cement  near  Redlands,  Cal.  The 
office  is  at  64  Federal  street,  Boston,  Mass.,  from  which  place  President 
Eben  B.  Crane  writes  that  no  information  regarding  the  plans  of  the 
company  can  yet  be  given. 
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THE  GEEY  &  BHUCE  PORTLAND  CEMENT  COMPANY,  Lim- 
ited, Owen  ^and.  Out.,  mannfactnres  Portland  cement  hj  the  dry  pro- 
cess, using  rotary  kilns  for  burning. 

THE  HALLIWELL  CEMENT  COMPANY.  312  East  Ninth  street, 
Kansas  City.  Mo.,  owns  natural  hydraulic  cement  and  jriaster  mills,  the 
product  of  which  is  marketed  through  the  Fort  Scott  Cement  Associa- 
tion of  Kansas  City,  Mo.  See  Fort  Scott  Hydraulic  Cement  Com- 
pany. 

THE  HANOVER  POBTLAND  CEMENT  COMPANY,  HanoTer. 
Ontario,  Cenaila,  makes  Portland  cement  from  marl  and  day.  Tube 
mills  are  need  In  grinding  cement  clinker.    See  Note  V,  page  251. 

THE  HECLA  POBTLAND  CEHENT  AND  COAL  COMPAITY,  a  West 
Virginia  corporation,  with  oftlcea  at  E07  Union  Trust  Building,  Detroit, 
Mich.,  and  works  at  West  Kay  City,  Is  constructing  a  plant  with  ca- 
pacity of  2,000  barrels  of  Portland  cement  a  day,  Including  nine  build- 
ings ranging  In  size  from  50  by  100  to  100  t)y  186  feet,  which  are  halt 
the  size  for  which  plans  have  been  made,  thus  enabling  extensions  to 
be  made  at  minimum  cost.  The  company  la  said  to  own  8,000  acres  of 
coal  land,  l.SOO  acres  of  marl,  160  acres  of  lime  rock  sad  a  mill  site 
near  the  mouth  of  tlie  Saginaw  river. 

THE  HELDERBES6  CEMENT  COBIPAinr,  Albany,  N.  Y.,  makes  the 
Heldetberg  .nand  of  Portland  cement  at  Howe's  Cave,  New  YoH.,  fron 
a  very  pure  limestone  and  clay.  The  cement  was  flrst  made  on  a 
small  scale  In  1898  and  the  present  mills,  "vlth  n  nominal  capacity  of 
1,600  barrels  a  day,  were  put  In  operation  In  1900..  The  wet  process  is 
DSed  with  ball  snd  tube  mills  for  reducing  the  materials  and  grinding 
the  cement  clinker.  Twelve  rotary  kilns  have  been  Installed.  Pow- 
dered coal  Is  used*  for  fuel.  There  are  strata  of  the  Rosendale  cement 
rocks  in  this  vicinity  which  have  been  used  for  making  natural  hy- 
draulic cement  and  the  company  Is  reported  to  make  such  cement  also, 
but  the  name  of  the  brand  under  which  It  la  marketed  has  not  been 
rnmlshed. 

THE  HEBCL'LES  CEMENT  COMPANY,  Catasauqua.  Pa.,  has 
constructed  works  at  Coplay.  Pa.,  for  the  manufacture  of  Portland  and 
natural  hydraulic  cements.  Information  as  to  raw  materials,  process, 
character  of  prodnct.  has  been  withheld.  The  company  Is  now  going 
through  a  process  of  reorganization.  The  plant  was  first  established  In 
1S79.  Hercules  and  (Jranlte  brnnds  of  Portland  cement  and  Improved 
'  Lehigh  and  Improved  Kosendale  brands  of  natural  hydraulic  cement. 
The  capacity  of  the  workR  is  100,000  barrels  a  year. 

THE  HOOSIER  CEMENT  COMPANY,  Sellersburg,  Ind..  manufac- 
tures Louisville  nntursl  hydraulic  cement  by  the  usual  natural  cement 
process.  The  works  were  put  In  operation  In  December,  1899,  and  have 
a  capacity  of  BOO  barrels  a  day. 

HOUSTON  BROTHERS'  COMPANY,  Thirty-second  street  and  Penn- 
sylvania Rallrosd,  Pittsburg.  Pn.— This  firm  reports  that  they  are  large 
stockholders  In  cement  factories,  and  two  brands,  Rex  Portland  and 
Samson-  Portland,  are  marketed  ss  their  manufactui'e.    Tbey  also  mar- 
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ket  FliDt  Rock  Roaendale  and  Cumtierland  Valley  brands  of  natni-al 
bydrauUc  cement,  and  Vnlcanlte  brand  of  Portland  cement  and  otber 
building  materials. 

HOWARD  HYDKAULIC  CEMENT  COMPANIT.  Cement,  Ga.,  make 
Red  Kejatone  brand  of  natural  bydrauUc  cement.  Details  of  materials 
and  procceaea  are  withheld.  Analysis  of  rock  shows:  Carbonate  of 
lime,  43.05  per  cent:  carbonate  of  magneslB,  26;  silica,  22.1;  alumina, 
6.05;  peroxide  of  Iron,  l.OS  per  cent. 

THE  ILLINOIS  HYDRAULIC  CEMENT  MANUPAGTURLNG 
COMPANY,  Utica.  III.,  has  been  Incorporated  with  a  capital  of 
160,000  by  Henry  H.  Zimmerman,  A.  E.  Preusa  and  Amelia  L.  Zimmer- 
man, to  bnlid  a  modem  cement  plant  at  Utlca. 

THE  ILLINOIS  PORTLAND  CEMENT  COMPANY.  Chicaijo,  lU.— 
No  Information  concerning  this  company,  which  was  Hated  In  the  first 
edition,  is  now  otitalnable  and  It  is  believed  to  hare  gone  out  of  exist- 
ence. 

THE  ILUHOIS  STEEL  COHPAKY,  Bookery  Bnlldlng,  Chicago,  IlL, 
have  two  plants  for  the  manufacture  of  cement  In  connectltui  with 
tbeir  blast  fnmacea,  mannfaclurlng  t>otb  a  alag  or  puzzolan  cement, 
Steel  brand,  and  a  true  Portland.  Universal  brand.  Mr.  Edward  M. 
Hagar  is  manager  of  the  cement  departm«it.  The  cement  plant  at  the 
North  Works  of  the  Illinoia  Steel  Company  was  started  in  1896,  and  baa 
a  capacity  of  GOO  barrels  per  day.  The  new  cement  plant  at  the  South 
Chicago  Works  of  the  Steel  Company  was  started  In  1900,  with  a  ca- 
pacity of  1,500  barr^  per  day.  It  cost  J500,000.  The  first  plant  con- 
structed was  for  the  manufacture  of  a  slag  cement  exclusively,  known 
as  the  Steel  brand,  which  la  a  product  obtained  by  grinding  together 
to  exceeding  fineness  an  Intimate  mixture  of  stag  and  properly  prepared 
slaked  lime.  The  manufacture  of  the  cement  commences  with  the  use 
of  properly  selected  ores  and  limestones  In  tbe  blast  fumacea.  Slag  of 
tbe  proper  composition  is  chilled  as  It  comes  from  tbe  furnace  by  a 
stream  of  cold  water  under  high  pressure.  This  breake  up  and  disin- 
tegrates tbe  slag,  and  eliminates  a  large  proportion  of  Us  snlphar, 
changing  it  chemically  In  such  a  way  as  to  render  It  suitable  Cor  the 
manufacture  of  cement.  This  slag  la  subjected  to  chemical  test  before 
being  fed  into  rotary  dryers.  After  thorougb  drying  It  receives  Its  pre- 
liminary grinding  in  OrifHn  mills.  It  ia  then  mixed  with  prepared  lime 
and  ground  together  in  tube  mills  to  a  tlnenesB  so  great  that  not  over 
4  per  cent,  is  retained  on  a  40.000-meBh  sieve.  The  product  la  then  c<m- 
veyed  into  bins,  from  which  It  la  drawn  and  packed  for  the  market. 

At  the  South  Chicago  plant  they  manufacture  the  Universal  brand,  a 
true  Portland  cement,  under  tbe  definition  of  tbe  United  States  Engi- 
neer Department.  Tbe  process  of  making  Universal  Portland  cement 
consists  of  grinding  together  slag  of  a  certain  composition  with  lime- 
atone  In  tbe  rlgbt  pro[K>rttons,  to  a  fineness  of  95  per  cent,  through  a 
10,000-meBh  sieve.  This  mixture  la  then  burnt  to  a  clinker  at  a  high 
temperature,  in  rotary  kilns.  This  clinker  is  then  ground  to  the  same 
flueness  ae  before  burning,  and  constitutes  Unlsbed  cement.    In  detail. 
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the  grunulatcd  plagr  ot  a  Bllsbtly  different  composition  than  that  osed 
for  Steel  ceuiont  is  dried  fn  rotnry  dryers  and  ground  In  ball  mills,  and 
then  mixed  by  w^ghlng  machine  In  certain  proportions  with  limestone 
which  ban  already  been  crushed,  dried  and  ground.  This  mixture  of 
the  elag  and  limestone  Is  then  ground  together  and  Intimately  mixed 
lu  lulie  mills,  from  which  It  Is  conreyed  to  the  burner  building,  and 
there  fed  into  the  rotary  kilns,  which  are  60  teet  long  and  7  leet  in 
diameter.  The  fuel  used  In  these  kilns  Is  pulverized  coal.  The  clinker 
Is  cooled  In  cooling  tanks  and  carried  by  belt  conTeyor  to  the  ball  mllle 
and  thence  to  tube  mtlie,  which  flntsb  the  grinding.  The  cement  Is 
tbeu  carried  to  the  stock  house  and  held  In  bine  until  ready  to  be 
shipped.  The  total  output  ot  both  works  Is  about  50,000  barrels  a 
month. 

Following  Is  an  analysis  of  Universal  PMtland  cement  by  Robert  W. 
Hunt  &  Co.,  of  Chicago,  made  December  26.  1900; 

Silica  (810,  J,  S3.t>2  per  cent.;  alumina  (AI,0,),  S.21;  wilde  of  Iron 
(FoiO,  ).  S.Tl;  Ume  (CaO).  61.92;  magnesia  (MgO),  1.78;  sulphuric  anhy- 
dride (SOj),  1.32;  sulphur  as  sulphides,  none;  loss  on  Ignition,  0.52. 

THE  IMPERIAL  CEMENT  COMPANY,  Limited,  of  Owen  Sound. 
Ont,  Is  constructing  worits  coocernlug  which  no  Information  has  yet 
been  received,  except  that  ball  and  tube  mills  are  used  m  grinding 
Portland  cement  clinker  und  tube  mills  In  grinding  raw  materials, 

THE  IMPRUIAL  PORTLAND  CEMENT  COMPANY,  with  offices 
In  PhiladelpbiA  Bank  Building,  Philadelphia,  Pa.,  is  ctmstructlng  works 
at  Nazaretb,  Pa.,  wltb  a  capacity  of  1,000  barrels  a  day,  for  the  pro- 
duction of  Imperial  brand  Portland  cement.  Tbe  rock  used  Is  said  to 
be  naturally  correct,  so  that  no  mixture  Is  necessary,  analyses  show- 
ing: BUlca,  18.71  per  ceut.;  alumina  and  oxide  of  Iron.  6.30;  carbon- 
ate of  lime,  72.14;    magnesia,  0.50.     Tbe  rotary  kiln    process  will    be 

THE  INDIANA  CEMENT  COMPANY.  Ghariestown,  ind„  manufac- 
tures Lion  brand  Louisville  naturil  hydraulic  cemeut  t^  process  similar 
to  that  described  for  the  Louisville  Cement  Company. 

THE  INDIANA  PORTLAND  CEMENT  COMPANY  Is  a  New  Jersey 
cwporatlon,  capitalized  at  16,000.000.  with  otRces  at  Detroit,  Mich., 
which  proposes  to  build  works  at  Milford,  Kosciusko  County.  Indiana, 
for  the  manufacture  of  Portland  cement  from  marl  and  clay  and  at 
HlUtown.  Harrison  County,  Indiana,  for  Its  manufacture  from  lime- 
stone and  cloy.  I4irge  purchases  of  lond  ot  both  places  are  reported. 
It  Is  reported  that  the  headquarters  win  be  removed  to  Indianapolis. 

THE  INTERNATIONAL  CEMENT  COMPANY  has  been  organized 
to  manufacture  cement  from  slag  at  Allquippa,  near  Pittsburg.  Pa.  A 
plant  costing  1150,000  le  propoeed. 

TEE  lOLA  PORTLAND  CEMENT  COMPANY  Is  a  Kansas  corporation 
with  works  at  lola.  Kas.,  for  the  manufacture  of  lola  brand  of  Port- 
land cement.  The  company  controls  several  hundred  acres  ot  land 
imderlald  with  limestone  and  sbale.  It  also  owns  gas  welts,  which  fur- 
nish fuel  for  alt  purposes.    The  buildings  are  well  designed  for  the  fuel 
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used  and  ibe  power  transmlBsioii  employed.  Tbere  ure  tbree  buildings 
constructed  alike,  3W)  feet  long  snd  ISO  feet  wide,  and  divided  into 
three  sections,  devoted  to  pulverizing,  burning  and  final  grinding  at  the 
mat^rialB.  The  fourth  building,  between  theee,  In  known  aa  the 
headquarters  huildtng.  In  which  are  located  the  chemical  and  physical 
laboratories,  Pipctrlcal  room,  machine  shop  and  general  supply  room- 
Another  bnlli^lng.  600x80  teet.  Is  used  as  a  warehouse  and  i?  so  ar- 
ranged that  the  Qnlstaed  product  passes  to  it  by  the  grinding  room. 
The  present  capnelty  Is  about  3,S00  barrels  a  day.  Natural  gas  Is  the 
power  used  to  drive  tbc  engines,  to  dry  the  material  and  to  bum  the 
ceinent.  Thei'e  are  bI^  340  horse-power  engines  and  five  ISO  horse- 
power, which  are  driven  by  the  mixture  ot  gas  and  air  Ignited  by  aa 
electric  sparli.  The  aggregate  horse-power  now  used  is  2,600,  and  there 
are  In  all  thirteen  gas  engines.  Rlx  million  cubic  feet  of  gas,  equiva- 
lent to  300  tons  of  coal,  ni-c  used  every  twenty-four  hours  In  the  works. 

The  company  has  Its  own  water  plant  on  the  bank  of  the  Neosho 
River,  from  which  the  water  is  pumped  through  an  eight-Inch  main  to- 
the  resM'voir  and  standplpe.  where  It  has  a  head  of  121  feet.  This  sup- 
plies water  for  the  dally  use  of  the  works.  In  addltim  there  is  for  fire 
protection  an  electrical  pump  with  a  capacity  of  300.000  gallons,  situated 
a  mile  from  the  mill,  on  the  river,  which  is  driven  by  a  motor  con- 
trolled by  II  switch  in  the  engine  room. 

The  stone  and  sbale  are  mixed  In  the  proper  proportions  and  then 
reduced  In  large  crushers.  The  material  from  these  crushers  passes 
into  a  dryer  heated  by  gas,  where  it  loses  6  per  cent,  of  water,  which 
posses  off  ns  steam.  It  is  then  ground  In  tirlffln  mills  to  a  Sne  flour.  92 
per  cent,  of  which  will  pass  through  a  100-mesh  sieve  or  10.000  boles 
to  the  square  Inch.  This  flour  Is  then  conveyed  to  the  agitators  or  large 
tank  and  thoroughly  mixed  in  water  by  revolving  propellers. 

When  the  material  is  thoroug:hiy  mixed  to  the  satisfaction  of  the 
chemist,  it  passes  into  rotary  kilns,  which  are  constantly  rotated  and  In- 
clined downward  slightly  toward  the  gas  heated  end.  where  the  tem- 
perature reaches  over  3,000  degrees  Fahrenheit.  The  reduced  mixture 
passes  out  of  the  kilns  In  the  form  of  hard  clinker,  which  Is  carried 
by  elevators  over  Into  the  grinding  room.  The  clinker  then  goes  into 
more  Griflln  mills,  after  which  the  flnlshed  cement  goes  to  the  storage 
bins,  and  thence  Into  packagex  for  shipping. 

'J'he  electrical  equipment  is  very  complete.  There  is  one  IBO  horse- 
power gas  engine  connected  witli  a  76  k.  w.  250-volt  dynamo  for 
lighting  the  works  at  night.  A  second  50  horse-power  double  cylinder 
gas  engine  drives  a  countershnft  with  one  end  connected  tor 
power  in  the  machine  sh<4)  and  with  an  air  compressor;  the  other  end 
cwinected  with  a  22  1-2  k,  w.  250-volt  direct  current  generator  furnish- 
ing power  for  tlie  Inlroratory  and  the  few  lights  used  during  the  day. 
There  is  also  a  10  horse-power  gas  engine  connected  with  a  IC-volt 
sparking  dynamo,  which  chnrgen  a  24.cell  storage  battery,  furnishing  the 
Sparks  In  the  mimerouH  gas  engines  and  so  causing  the  explosion  of 
gas.     Has  is  tints  tlie  direct  motive  power  and  steam  Is  uB«d  only  in 
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laboratory  testing.  A  new  dynamo  baa  been  constructed  and  so  con- 
nected that  any  hreakdown  in  (be  sparking  dynamo  would  automati- 
cally tbrow  this  reaerre  macblne  directly  Into  use  and  preTcnt  any  1n- 
terruplioii  of  cnrrent  to  tbe  engines.  Tbe  whole  system  Is  connected 
with  signal  Ugbts  and  bell  annunciators  in  tlie  engineer's  otBce,  so  tliat 
bj  eye  aud  ear  be  can  tell  how  tbe  engines  and  dynamos  are  working, 
and  in  cnse  of  accident  everything  Is  under  his  direct  control.  Tbe 
plant  bee  cost  91,000,000  and  plans  for  enlargement  have  been  pre- 
pared.   Cement  was  tirst  made  In  June.  1900. 

THE  IHONTON  PORTLAND  CEMENT  COMPANY,  of  Ironton.  O.. 
Is  building  a  plant  for  the  manufacture  of  Limestone  brand  Portland 
cement.  The  Northern  Electrical  Manufacturing  Company  la  equlppiuf; 
the  plant  with  complete  electric  drive.  Including  two  250  k.  w.  gen- 
erators, eight  80  horse-power  motors,  one  EO  horse-power  motor,  two  20 
horse-power  motors  and  three  10  horse-power  motors.  It  Is  proposed  to 
complete  the  works  t>efore  the  close  of  1902. 

ntOQUOIS  PORTLAVD  CEMENT  COHPAHT,  Cleveland,  Ohio.  Is  a 
Delaware  corporation  with  principal  offices  at  Cleveland,  and  works  at 
Caledonia.  N.  Y. 

The  lands  owned  by  this  company  consist  of  about  four  hundred 
acres  of  mnrl  and  clay  deposits,  beginning  one  mile  east  from  Cale- 
dmiia.  N.  Y.,  and  extending  along  the  tracks  of  the  N.  Y,  C.  &  H. 
R.  R,  R.  and  the  Lehigh  Valley  R.  R.  for  a  distance  of  about  two  miles. 

The  marl  comprising  this  deposit  has  been  thoroughly  sampled  and 
analysed  at  all  points,  and  consists  of  a  flue  white  carbonate  of  lime, 
practically  free  from  all  Impurities,  being  especially  free  from  mag- 
nesia, which,  on  an  average,  amounts  to  only  about  tbree-tentha  of  one 
per  cent.  The  deposit  Is  so  near  the  surface  as  to  require  little  or  no 
stripping,  and  has  an  average  depth  of  eight  feet. 

The  deposit  of  clay  Is  free  from  pyrites,  sand  and  grit,  and  contains 
the  proper  ratio  of  alumFna  to  silica  to  Insure  a  slow  setting  cement. 

The  clay  and  marl  are  conveyed  to  the  works  by  a  trolley  road,  both 
materials  being  here  stored  until  thoroughly  air  dried.  From  the  stor- 
age bins  tbe  materials  are  taken  by  a  bucket  conveyor  to  tbe  drying 
kllDB.  Tbe  dried  materials,  after  proper  proportioning,  are  mixed  and 
ground  dry  In  tube  mills,  and  then  alored  in  bins  ready  for  burning. 
Tbe  burning  la  effected  by  powdered  coal  In  three  rotary  kilns.  The 
clinker,  after  cooling  in  a  pit  below  tbe  kllnsi  la  crushed  in  ball  mills  and 
ground  fine  In  tut>e  mills,  being  carried  tbence  to  tbe  stock  bouse  for 
proper  ageing. 

The  mill  I^elhg  located  on  a  considerable  hill,  most  of  the  transfers 
above  mentioned  are  effected  by  gravity. 

Tbe  power  plant  consists  of  three  200  horse-power  boilers,  two  260 
borse-power  engines,  tandem  compound,  directly  connected  to  two  200 
k.  w.  alternating  current  generators,  by  which  power  is  distributed  to 
all  parts  of  tbe  plant  where  It  Is  to  be  applied.  Alteruallng  motors  are 
used,  for  the  most  part,  directly  connected.  These  motors  are  all  In- 
closed in  dust-pro(rf  eases. 
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All  the  buildings  are  entirely  Gre  proof,  being  constructed  of  steel 
frames,  nnd  brick  curtain  waits,  with  slate  roofs.  The  works  are  fur- 
nished with  separate  buildings  for  machine  shop  and  laboratory,  each 
of  which  is  fully  equipped  for  the  purpose  for  which  it  was  designed. 
The  cement  will  be  marketed  as  the  Iroquois  brand  and  the  capacity 
of  the  works  under  conetructltm  will  be  450  barrels  a  day. 

Average  analyses  of  the  marl:  clny  and  cemeut  are  as  follows: 

HarL  Clar.  Cement. 

Llroe .53.5%  O.SJt  U.l% 

Silica 0.4  62.5  23.0 

Iron  Oiide 0.2  7.5  3.4 

Magnesia 0.3  1.8  0.7 

Sulphur,   SO, 1.7  0.4  0.4 

THE  JAMES  HI7BB  CBHBHT  WOKKS  is  a  Virginia  corporatliHi  witli 
works  for  the  manufacture  of  James  BWer  natural  hydraulic  cement  at 
Locher.  Itockbrldge  county,  Virginia.  This  cement  has  been  manufac- 
tured since  1S4S,  when  the  works  were  started  by  C.  H.  lyocher  to  make 
cement  for  the  locks  and  dams  of  the  James  river  and  Kanawha  canal. 
The  quarries  nre  located  at  Locher  P,  O..  about  (me  mile  west  of  Glaa- 
gow,  Va.,  on  the  Chesapeake  &  Ohio  railroad  and  the  Jamea  river.  The 
mines  and  kilns  are  on  the  oppositeside  of  the  river  from  the  railroad.  The 
cement  has  been  ground  at  various  times  at  Balccaiy  Falls,  two  miles 
east,  by  water  power,  at  Lynchburg  and  at  Holcondie's  Rock.  In  1898 
the  present  steam  mill  was  built,  and  the  cement  clinker  Is  now  con- 
veyed across  the  river  on  a  cableway.  Power  Is  generated  by  a  100 
horse  power  heeler  and  Corliss  engine.  The  capacity  ot  the  works  Is  200 
barrels  a  day. 

The  continuous  vertical  kiln  is  used  with  coal  as  fuel.  The  clinker  is 
drawn  from  the  bottom  ot  the  kiln,  crushed  in  ordinary  pot  crushers, 
ground  In  French  buhr-stones,  the  flue  material  running  through  separa- 
tors and  being  conveyed  thence  to  the  stock-room.  Chemical  analyses 
<rf  rock  and  cement  made  some  years  ago  show: 

Rock.  Cemaat. 

Carbonic  Acid 30.40% 

Potash 0. 12 

Silica 34.22  4B,53J6 

Atumioa  and  Oxide  of  Iron 7.30  11.29 

Lime 17.38  85.15 

Magnesia 9.51  13.77 

Undetermined 0.57  0,26 

Other  analyses  differ  somewhat  from  these.  The  cement  Is  used  in 
engineering  works  In  Washington,  D.  C.  for  railroad  work,  canals,  dams, 
tunnels,  reservoirs  In  Virginia  and  the  adjoining  States. 

THE  JOHN  P.  KANE  COHPAHY,  2Zd  street  and  4th  avenue.  New  York, 
are  the  proprietors  of  Trowel  brand  Portland  cement,  which  is  made  hy 
the  Catsklll  Cement  Company  of  CatskiU  and  Smith's  Landing,  New 
York. 

THE  KANSAS  CITY  AND  FORT  SCOTT  CEMENT  COMPANY  U 
the  corporate  name  under  which  cement  Is  manufactured  by  the  G.  A. 
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Brockett  Company,  of  Kansas  City,  Mi>.  The  works  are  locsted  at  Fort 
Scott,  Kao.,  and  maanf  acture  the  double  star  brand  of  Fort  Scott  natural 
bydraulic  cement.  Tbe  capacity  or  tbe  works  Is  TOO  barrele  a  day.  Tlie 
deposit  of  cement  rock  was  discovered  in  1867.  Tbe  ordinary  vertical 
Ulna  and  mills  for  grinding  natural  cement  dlnker  are  used.  The 
cement  la  used  In  Kansas  and  the  adjoining  States  in  large  quantities. 

THE  KENTUCKY  AND  INDIANA  CEMENT  COMPANY,  of  Jeffer- 
sonTlUe.  Ind.,  with  mills  at  Watson.  Ind.,  on  the  B.  ft  O.  B.  W.  By.,  Is  an 
Indiana  corponittoo  with  a  capitalization  of  |6G,00a,  which  man- 
tifactures  the  Eagle  brand  of  Louisville  natural  hydraulic  cement,  tbe 
Western  Cement  Company,  of  LoulSTille.  Ky..  Is  the  general  sales  agent. 
The  capacity  of  the  works  Is  1,600  barrels  dally. 

KENTUCKY  PORTLAND  CEMENT  CO.,  Valley  Station,  Ky.  See 
Note  n,  page  SGI. 

THE  KINDERHOOK  PORTLAND  CEMENT  COMPANY,  Indlan- 
aptdls,  Ind.,  Is  reported  to  have  been  Incorporated  In  West  Virginia  with 
a  capital  of  |600,000  for  the  manufacture  of  brick,  cement  and  tiling. 
The  company  U  reported  to  own  400  acres  of  marl  and  clay  land  near 
Kinderhook,  Mich.,  and  PremtHit,  Ind.    See  Note  V,  page  2G1. 

THE  KNICKERBOCKER  CEMENT  COMPANY,  Poughkeepaie.  N. 
Y.  No  Information  regarding  this  compnn;  has  been  received  except  that 
the  8.  Howes  Company'a  packers  were  Installed.  II  Is  reported  that  the 
raw  materials  are  blast  furnace  slag  and  lime,  and  that  tbe  works  have 
not  been  put  in  operation. 

THE  WILLIAM  KRAUSE  &  SONS  CEMENT  COMPANY  baa 
changed  Its  name  to  tbe  Martin's  Creek  Portland  Cement  Co.,  which  see. 

THE  LAKEFIBLD  PORTLAND  CEMENT  COMPANY.  Ltd.,  Owen 
Sound,  Ont..  an  Ontario  corporation,  has  constructed  works  for  the  man- 
afactare  of  Monarch  brand  of  Portland  cement,  with  a  present  capacity 
of  SGO  barrels  a  day,  which  can  be  Increased  to  TOO  barrels  a  day  by 
adding  the  necessary  rotary  kilns.  Tbe  flrst  cement  was  turned  out 
January  9, 1902.  The  materials  used  are  marl  and  clay,  tbe  wet  proceaa 
Is  used  and  rotary  kilns.  Machinery  Is  driven  by  electric  power  gen- 
erated by  the  company's  water  power  plant.  Locomotive  and  cars  are 
ased  In  hauling  marl  over  the  company's  own  tracks  from  tbe  marl  bed 
to  the  works.  Further  Information  will  be  given  when  the  plant  Is  In 
full  working  order. 

THE  LAWBIHCE  CBUENT  COHPANY,  1  Broadway.  New  York,  was 
established  In  1S32.  The  objects  of  Its  Incorporation  are  the  making  and 
vending  of  hydraulic  cement,  hydraulic  and  other  lime,  plaster,  and  other 
material  named  In  its  certl&cate.  Its  hydraulic  cement  property  In 
TJlster  county.  New  York,  was  recently  sold  to  the  Consolidated  Rosen- 
dale  Cement  Company.  Its  cement  trade  ts  rapidly  Increasing  and  It 
handles  the  product  of  tbe  Lawrence  Cement  Company  of  Pennsylvania 
and  of  several  cither  factories. 

TBE  LAWRENCE  CBHBHT  COMPANY  OF  PEnHSYLTAHIA  has  a 
large  Portland  cement  plant  at  Siegfried,  Pa.,  on  the  Central  railroad 
of  New  Jersey.    The  original  plant  was  one  of  the  flrst  erected  In  this 
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couDtrj.  Steel  and  raasoury  coDBtructiou  are  used  tbroagbout  the  new 
works,  except  tbe  wooden  storage  bine  for  raw  material  and  for  finished 
cement.  The  material  used  is  tbe  cement  rock  and  limestone  of  tbe 
Leht|;h  region.  After  passing  through  crushers  and  dryers  botb  the  lime- 
stone and  cement  rock  are  elevated  and  coaveyed  to  the  bopper-shaped 
bine  and  stored  separately.  Analyses  are  here  made  and  tbe  contents 
«f  the  bins  are  combined  In  proper  proportions,  being  dropped  Into  tun- 
nels underneath  and  elevated  and  conveyed  to  automatic  scales.  Tbe 
mixture  goes  to  ball  mllle  and  thence  to  tube  millH  and  thence  to  large 
bine  with  a  capacity  for  4S  hours'  running  of  each  kiln.  Tbe  raw  ma- 
terial entere  the  kiln  through  water-Jacketed  chutes.  Tbe  clinker  Is 
conveyed  to  storage  bins  with  capacity  of  20,000  barrels,  where  It  Is 
cooled  by  air  blast  frmn  pipes  In  the  tunnel  underneath.  Ball  and 
tube-mills  Bnish  the  cement,  which  U  stored  In  a  stock-bouBe  of  72  bins 
with  a  total  capacity  at  125,000  barrels.  Between  the  ball  and  tube 
mills  there  Is  an  opportunity  to  divert  the  clinker  to  an  automatic  weigh- 
ing and  mixing  apparatus,  when  It  is  desired  to  add  natural  cement  to 
produce  a.  second-grade  Portland  or  an  improved  natural  hydraulic 
cement.  Tbe  conveyors  from  this  point  are  arranged  In  twin  Lines,  so 
that  the  mill  can  be  engaged  on  cement  of  two  qualities  at  tbe  same  time. 

The  cement  rock  from  the  mine  may  be  run  directly  to  vertical  contin- 
uous kilns  For  the  manufacture  of  natural  hydraulic  cement.  Tbe  clinker 
from  these  kilns  runs  through  a  crusher  and  thence  tbrongb  one  ot  tbe 
sets  of  ball  and  tube  mills  In  tbe  raw  material  department,  wblch  is  ar- 
ranged for  thle  purpose. 

The  product  Is  marketed  under  Dragon,  Paragon  and  Monarch  brands 
of  Portland  cement  and  Shield  and  Improved  Shield  brands  of  Portland 
cement, 

TiaB  LAWRBNCEVILLE  CEMENT  COMPANY'S  works  are  at 
BInnewater,  In  the  town  of  Bosendole.  TTlster  county,  New  York.  The 
present  plant,  built  a  few  years  since  to  replace  tbe  old  plant  at  Law- 
rencevUle.  wblch  had  become  somewhat  out  of  date,  is  very  compact  and 
80  arranged  as  to  turn  out  cement  with  a  mlulmnm  amount  of  labor  at  a 
very  low  cost.  The  position  of  the  strata  of  cement  rock  In  the  quarries 
necessitates  working  only  one  gallery  and  the  almoat  level  strata  allow 
tbe  stone  to  bx  taken  out  very  rapidly. 

The  operations  of  manufacture  are  the  same  as  those  In  general  use 
throughout  the  Rosendale  district.  The  burning  is  done  with  anthracite 
coal  In  upright  continuous  kilns.  Direct  hoists  carry  the  burned  rock 
from  the  kiln  shed  to  the  cracker  room,  where  It  Is  reduced  In  pot  crack- 
ers  for  the  mills.  Tbe  grinding  machinery  consists  of  12  sets  of  4-foot 
millstones  of  Esopus  grit,  quarried  in  the  immediate  vicinity,  supple- 
mented by  a  double  system  of  screens.  The  capacity  of  the  works  Is 
2,SO0  barrels  dally. 

The  company  makes  Its  own  barrels  and  sacks.  A  special  feattire  of 
tbe  company's  equipment  Is  Its  facilities  for  shipment;  the  tracks  ot  tbe 
West  Shore  railroad  run  into  Its  store-house  and  the  company's  private 
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cable  railroad  ccmnects  with  its  dock  for  tide-water  deliveriea  by  He  large 
fleet  of  Bteamers  aod  baizes. 

Power  Is  gennated  in  six  borlzontal  tubular  boilers,  supplying  steam 
for  the  main,  rotnpresaor.  holstluf;  and  dynamo  engines,  wbich  are  re- 
.spectively  of  2,100.  2&0  and  25  borse-power. 

Air  drills  are  in  use  In  tbe  quarries  and  bolstlng  engines  In  tbe  quarry 
and  on  the  company's  cable  railway. 

The  company  has  recently  been  absorbed  by  tbe  Go&solldated  Rosen- 
dale  Cement  Company.  26  Cortlandt  street,  New  York. 

TEE  LEHIGH  POKTLAND  CEMENT  COKPAHT,  Allentown,  Pa.,  is  a 
Penn^Wanla  corporation  organized  In  October.  IS97.  Tbe  company  at 
the  present  Itme  owns  snd  operates  four  niills,  A  and  D  being  located  at 
Ormrod,  I'a.,  a  few  miles  from  Coplay,  and  mill  B  at  West  C<4)lay,  Fa., 
about  two  miles  from  tbe  Urmrod  plant,  all  three  on  tbe  Irontwi  railroad, 
a  braiicb  of  the  Lehigh  Valley  railroad.  Mill  C  Is  located  at  MItctaetl, 
Ind..  on  tbe  B.  &  O.  S.  W.  railroad.  Tbe  prodncUoa  of  each  mill  Is  over 
2,000  barrels  dally,  or  an  annual  output  of  3,000,000  barrels.  Only  one 
brand  of  Portland  cement,  the  "Lehigh."  is  made,  which  has  attained 
a  wide  reputation  for  excellence. 

The  plant  at  Mltcbell,  Ind..  la  under  conatmctlcm  at  a  rapid  rate  In 
the  spring  of  1902.  It  will  have  ten  rotary  kilns  and  other  machinery 
In  proportion.  Several  of  tbe  buildings  In  tbe  various  plants  are  of 
Portland  cement  concrete,  laid  In  place.  Limestone  and  shale  are  tbe 
materials  used  In  tbe  Indiana  plant 

THE  LOno  POUTT  CEMENT  WORKS,  formerly  known  as  tbe  Cres- 
cent Cement  Works  at  Long  Ptrint,  Hocbelaga  county.  Quebec,  Can., 
are  owned  by  Thomas  M.  Morgan.  He  bas  two  rotary  kilns,  and  uses 
ball  and  tube  mills  for  grinding.  The  material  used  ts  an  argillaceous 
limestone.  The  works  were  started  in  1887  and  tbe  present  process  bas 
been  In  use  since  1900.  The  capacity  of  tbe  wwks  Is  300  barrels  a  day 
tor  two  brands  of  Portland  cement,  Crascent  and  Diamond.  The  fac- 
tory was  burned  last  year  and  rebuilt  January,  1902. 

LOUISVILLE  CEMENT  COMPANY,  of  No.  331  West  Main  street, 
Louisville,  Ky.,  has  two  plants  tor  the  manufacture  of  natural  hydraulic 
cement,  one  located  at  Speeds.  Ind..  and  tbe  other  at,  Louisville.  Ky. 

Tbe  cement  rock  used  Is  a  similar  argHlaceous  limestone  to  that  fonnd 
in  New  York  and  Pennsylvania.  Analysis  shows  an  average  composi- 
tion about  as  follows:  Silica,  15  per  cent,;  alumina  and  Iron  oxide,  6  per 
cent.;  calcium  carbonate,  61  per  cent.;  calcium  sulphate.  S  per  cent.;  mag- 
nesium carbonate,  10  per  cent.;  loss  on  Ignition,  alkalies,  etc.,  3  per  cent. 
It  Is  quarried  or  mined  according  to  the  amount  of  other  rock  and  soil 
found  upon  the  stratum  of  cement  rock.  At  Speeds  the  quarry  is  about 
lU  miles  from  the  works  and  the  face  Is  1&  feet  deep.  Steam  drills 
and  high  explosives  are  used  to  loosen  and  break  up  the  rock,  which  is 
loaded  into  skips  placed  by  a  locomotive  Jlt>-crane  and  loaded  on  can, 
which  are  hauled  by  a  smalt  locomotive  to  tbe  breaker  at  tbe  beginning 
of  the  mill  process.    Tbe  breaker  Is  provided  with  screens  for  separating 
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the  rock  Into  tliree  bIem,  which  are  burned  In  separate  kllna,  thus  saving 
fuel  and  Increasing  the  unitormlty  In  the  bnmed  clinker,  ^e  lock  1> 
dropped  Into  cars  hauled  by  cable  up  an  Inclined  plane  over  the  top  of 
the  IcIlnH,  and  U  dumped  directly  Into  tbem.  Tbe  coal  pockets  are 
located  under  a  trestle,  froni  wblcli  the  railroad  cars  are  damped,  and 
they  In  turn  dump  Into  small  cars  below,  which  are  drawn  b7  cable  up 
an  Inclined  plane  and  dump  into  bins.  It  Is  drawn  from  the  bins  Into 
cottling  cars  equipped  with  swEvel  apoats  for  spreading  the  coal  uni- 
formly. 

At  the  bottom  of  tbe  kilns  the  clinker  is  drawn  by  means  of  Inclined 
planes  Into  cars,  bauled  up  an  inclined  plane  and  dumped  into  chutes 
leading  to  the  crushers.  The  material  Is  thus  handled  entirely  by  ma- 
chinery from  the  time  It  Is  loaded  on  the  skips  lu  the  quarry.  From 
the  crasbers  tbe  clinker  goes  to  the  crackers  and  mlll-etoDea.  passing 
«ver  separators  after  each  reduction  to  remove  the  line  material,  which 
Is  conveyed  to  tbe  packers,  where  it  is  weighed  and  packed  automatic- 
ally, through  duplex  automatic  weighers,  the  peckers  and  bag-bolders 
having  some  novel  and  advantageous  features. 

The  power  plant  Includes  TSO  horse-power  boilers,  a  300  horse-power 
And  a  liOO  horse-power  Corliss  engine,  besides  the  locomotive  and  crane 
mentioned. 

At  Louisville,  Ky.  (Falls  mill),  tbe  quarry  is  located  In  fhe  bed  of  the 
Ohio  river,  and  can  only  be  worked  during  tbe  low  stage  of  water  la  the 
summer  season.  The  character  of  tbe  rock  and  the  process  of  manufac- 
ture la  practically  Identical  with  that  which  obtains  at  tbe  Speed  mill, 
located  at  Speeds,  Ind. 

Speeds  Star  and  J.  Hulme  Star  brands  of  Louisville  natural  hydraulic 
cement  are  manufactured,  also  Horse-Shoe  and  S*S  brands  slow-setting 
Louisville  natural  hydraulic  cement. 

THE  LUPTON  POKTLANP  CEMENT  COMPANY.  Lupton,  Mich., 
is  reported  to  have  been  Incorporated  In  New  Jersey  In  January,  IWl, 
for  the  purpose  of  erecting  a  plant  at  Lupton,  Mich.,  with  a  capaeltr 
of  1.200  barrels  and  costing  about  (400.000.  A.  H.  Cedertwiy  is  the  de- 
signing engineer.    See  Note  D,  page  251. 

THE  MANITOBA  UNION  MINING  COMPANY.  Ltd..  Winnipeg, 
Han.,  manuCnctures  cement,  plasler  of  paris  and  hard  wall  ^daster.  Its 
cement  plant  Is  located  at  Arnold,  on  the  Morris-Brandon  branch  of  tbe 
Canadian  Northern  railway.  The  product  Is  a  natural  hydraulic  cement 
marketed  as  tbe  Excelsior  or  XLCR  brand. 

THB  MANKATO  CEMENT  WORKS,  Mankato,  Minn.,  manufacture 
n&tnral  hydraulic  cement,  the  capacity  of  the  works  being  1.200  barrels 
a  day.  The  cement  is  largely  used  by  railroads,  cities,  the  United  States 
government  and  others  In  Minnesota,  Wisconsin,  Iowa,  Montana,  Ne- 
braska, Colorado.  IVo  brands  are  marketed,  Mankato  and  D.  8.  O. 
CllfTwd  Richardson  reports  the  analyses  of  tbe  various  strata  in  ttas 
quarry: 
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Suatno.  1  1  3  4  S 

SiUcft.  SiO, 18.14  10.10  16.80  8.B0  11.80 

SolQbie  Iron,  Fe,0, 1.58  1.14  lrM«  1.02  trace 

Soluble  Alumioa.  A1,0 80  1.18  4.30  1.50  1.20 

ItMohible  Iron,  Fe,0, 26  .ZO  trace  trace  trace 

Intolnble  Alnmiiu,  A1,0, 3.82  1.60  4.56  1.80  2.26 

Sohible  Ume,  CaO 22.06  25.96  22.20  24,85  24.64 

InsolnblB  Lime,  CaO 00  .00  .00  .00  .00 

Soluble  Magnesia,  MgO 16.41  13.70  11.57  15.60  16.00 

Insoluble  Magnesia.  MgO 43  1.21  .42  2.89  .61 

Snlphdric  Add,  SO, 13  .36  .22  .18  .28 

Potash,  KaO 2.02  1.74  2.S3  1.15  1.84 

Soda.  Na,0 1,50  1.7«  1.82  .38  .75 

Loss  on  Ignition,  CO, 30,07  41.29  35.80  41.80  40.85 

100.62      100.14      100.62      100.07      100.17 

A  new  quarry  hat)  recently  been  opened. 

MANLIUS  LIME,  PLASTER  AJID  CEMENT  COMPANT.  Manllue, 
Nev  Vork,  was  listed  In  tbe  flrst  edition  and  1b  not  now  In  existence. 

MABK8B0R0  POItTLAND  CEMENT  COMPANY  bas  been  organ- 
ized wltb  a  capitalization  or  1400,000  to  build  an  SOO-barrel  cement  plant 
uear  Wblte  Pond,  Marksboro,  N.  J.,  where  It  owns  SOO  acres  of  land. 

TBE  MARQUETTE  CEMENT  MANUFACTURING  COMPANY,  of 
LaSalle,  111.,  Is  reported  to  have  been  incorporated  with  a  capital  of 
flGO.OOO  to  own  and  operate  the  works  formerly  owned  by  tbe  Mar- 
quette Portland  Cement  Company,  wblcb  recently  passed  through  a 
receiver's  bands  and  were  sold.  Imptovements  costing  1250,000  are  to 
be  made,  including  six  ne^  rotary  kilns,  four  additional  ball  mills,  and 
a  change  from  gas  to  powdered  coal  fuel.  It  Is  expected  that  by  May  1, 
1902.  tbe  plant  will  have  a  capacity  of  2,000  barrels  a  day.  The  works 
are  located  at  Deer  Park  Glen,  near  LaSalle. 

Analjrses  of  tbe  limestone  and  clay  used  as  raw  materials  are  given 
In  the  U.  S.  Geol.  Survey  Reports,  as  follows; 

UBMtoM.  Clar- 

Calcium  Carbonate 88.16 

Magnesium  Carbonate 1.78 

Magnesia 2.57 

Sili«ai 8.20  54. 80 

Iron  Oxide  and  Alomina 1.30 

Alnmina 18.83 

Iron 5.57 

Lime 128 

Snlphur 2.86 

THE  MARTIN'S  CREEK  PORTLAND  CEMENT  COMPANY,  1523 
Real  Estate  Trust  Building,  Philadelphia,  Pa.,  has  located  Its  works  at 
Martin's  Greek,  Pa.  Tbe  materials  used  are  the  cement  rock  and  lime- 
stone of  the  Lehigh  region,  the  cement  rock  being  obtained  from  quarries 
on  the  company's  property  adjacent  to  the  mills,  and  the  limestone  from 
their  quarry  about  a  mile  distant  on  the  Bangor  &  Portland  railroad. 
A  chemical  analysis  of  tbe  completed  cement  shows  silica,  22.24  per  cent.; 
alumina.  7.17  per  cent;  ferric  oxide.  4.0E  per  cent.;  lime,  S4.13  per  cent.; 
magnesia.  2.01  per  cent.    The  stone  Is  brought  from  the  qnarrleB  In  ears 
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and  dumped  on  the  door  ot  tbe  stone-house,  where  the  two  kinds  are 
mixed  In  proper  proportlouB  as  shown  by  chemical  analyses,  and  dumped 
Into  a  crusher,  from  which  it  is  elevated  to  a  storage  bin,  wheeled  to  an 
elevator,  and  discharged  into  a  dryer,  which  uses  the  gases  from  the 
cement  kilns,  an  exhaust  fan  maintaining  the  proper  draft  for  the  Icllns. 
From  the  dryer  the  material  Is  elevated  and  conveyed  to  storage  bins 
over  the  ball  mills.  The  flae  material  then  goes  to  storage  tanks  in  the 
kiln  building.  Coal  is  used  for  fuel  In  the  kilns,  being  dried,  crushed  and 
then  pulverized  In  a  tube  mill.  From  the  storage  tanks  It  Is  forced  Into 
the  kiln  by  nlr-btast,  the  grouud  stone  entering  the  other  end  of  the  kiln 
by  conveyor.  The  kilns  atid  connected  conveyors  are  variable  In  feed, 
aud  operated  by  electric  motors.  The  burned  clinker  falls  Into  a  clinker 
cooling  pit  and  Is  thence  elevated  and  conveyed  to  the  cement  ball  and 
grit  mills,  the  finished  product  being  conveyed  to  the  storage  bins  Id  the 
stock-house,  which  has  a  capacity  of  3E,000  barrels.  Conveyors  carry 
the  cement  for  packing  to  a  central  point,  where  It  Is  elevated  to  a  bin 
for  distribution  to  S.  Howes  Company's  bag  and  barrel  packers.  There 
Is  a  cooper  shop  In  the  stock  department.  The  power  is  supplied  by  three 
250  horse-power  bollera  and  a  600  horse-power  Corliss  engine.  There  Is 
a  160  horae-powcr  engine  as  auxiliary,  which  drives  the  dynamo  when 
the  large  engine  Is  not  In  operation.  Besides  llghtlDg.  the  dynamo  fur- 
nishes power  for  driving:  kilns,  blowers,  the  stone-bouse  and  stock-house. 
There  are  also  air  compressors  for  the  quarry  and  hlgh'presBure  air-blast. 
The  buildings  are  substantial  brick  structures,  with  timber  roofs.  The 
stock-house  walla  are  Utholite.  The  capacity  of  the  works  Is  now  600 
barrels  a  day,  and  they  have  been  constructed  so  that  the  capacity  can 
be  doubled  at  comparatively  small  expense. 

A  recent  test  of  the  machinery  In  No.  2  mill  showed  the  average  horse- 
power required  to  run  a  tube  nflll  was  66.6,  aud  that  required  to  run  a 
ball  mill  was  39.  Krause  and  Martin's  Creek  brands  can  l>e  turned  out 
at  the  rate  of  800  barrels  a  day. 

THE  MARYLAND  CEMENT  COMPANY,  Baltimore,  Md.,  con- 
structed at  Sparrow's  Point,  Md.,  In  1898.  the  second  plant  established  In 
this  country  for  the  manufacture  of  cement  from  blast  furnace  slag, 
Cuban  iron  ores,  with  some  from  the  Mediterranean  ports,  and  oyster 
shells  are  the  materials  used  In  the  blast  furnaces,  and  most  of  the 
resulting  slag  is  suitable  for  making  cement,  when  properly  treated. 
The  slag  to  be  used  In  making  cement  Is  run  from  the  furnace  Into  a 
trough  with  a  large  stream  of  cold  water,  the  resulting  thin  porous 
flakes  being  retained  In  a  car  as  the  water  drains  away.  The  remaining 
water  Is  removed  In  a  dryer,  through  which  the  innlcrlal  Is  passed,  aud 
then  elevated  to  the  second  door.  Here  the  proper  amount  of  slaked 
lime  Is  added  and  the  mixture  is  deposited  1u  charges  of  fixed  size  In 
closed  pebble  mills,  where  it  Is  ground  for  n  fixed  period  of  time.  Owing 
to  the  difference  In  specific  pravity  of  the  materials.  It  is  not  considered 
possible  to  use  continuous  mills.  When  the  grinding  is  completed  the 
finished  product  Is  discharged  Into  a  conveyor  In  the  basement  and  ele- 
vated to  the  packing  department,  where  It  is  put  Into  barrels  by  Howes 
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packers.  One  brand  of  puazolan  cement  Ib  made,  Toltec,  whicb  Is  mar- 
keted by  the  company.  Other  hrands  are  made  for  dealers,  as  shown 
In  the  Directory  pages.  The  capacity  of  the  works  Is  GOO  barrels  a  day. 
A  chemical  analysis  of  the  cement  shows  silica,  37.1B  per  cent. ;  alumina. 
10.80;  lime.  61.51;  maguesla.  2.70;  sulphur,  1.38;  oxide  of  Iron,  0.9O;  com- 
bined water,  3.60;  undetermined,  2.00;  specific  gravity,  S.IO. 

THE  SIICHIGAN  ALKALI  COMPANY.  Wyanriotfe,  MIeb.,  Id  Its 
process  of  making  caustic  soda,  uaea  much  llmeBtone  and  has  a  wast» 
product  amounting  to  m(»%  than  100  tons  a  day.  In  looking  for  a  method 
of  dlBpoeliig  of  tbis  refuse,  the  use  of  It  for  making  Portland  cement  was 
suggested.  The  limestone  formerly  used  contained  too  much  magnesia 
to  make  good  cement,  and  when  this  was  discovered  the  limestone  was 
changed  and  the  present  supply,  obtained  from  Bellevue,  Hlcb.,  contains 
K  per  cent  calcium  carbonate,  1  per  cent,  magnesium  carbonate  and  2 
per  cent,  silica.  Clay  Is  found  on  the  grounds  of  the  works  at  Wyan- 
dotte, which  are  located  on  the  bank  ot  the  Detroit  river.  It  has  some 
small  pebUes  In  It  which  are  utilized  to  supply  a  deficiency  of  elllcn  In 
the  clay.  It  is  hauled  in  cars  to  the  clay  storage  building,  where  It  la 
broken  up  In  a  combined  conveyor  and  disintegrator,  whence  It  is  ele- 
vated to  ft  rotary  dryer.  It  is  then  pulverized  and  elevated  to  storage 
bins  in  the  second  floor.  The  waste  from  the  caustic  soda  plajit.  prac- 
tically precipitated  chalk  with  about  40  per  cent,  of  water.  Is  brought 
on  a  traveling  crane  to  the  second  fioor  of  the  cement  plant,  whete  the 
proper  proportion  of  clay  is  added  and  the  mixture  run  Into  a  long  pug 
mill,  where  more  water  is  added.  It  drops  thence  into  tanks  provided 
with  agitators,  which  thoroughly  mix  tbe  Ingredients  before  discharge 
Into  a  tube  mill  for  grinding.  Tanks  below  the  floor,  also  provided  with 
agitators,  receive  the  ground  slurry  and  give  opportunity  for  correction 
of  tbe  mixture.  Thence  tbe  material  Is  pumped  to  steel  tanks  In  tbe 
second  fioor,  provided  with  agitators,  and  can  be  pumped  directly  Into 
the  rotary  kilns  or  to  a  stand-pipe,  from  which  It  flowe  into  the  kilns. 
The  kilns  are  SO  feet  long  and  6  feet  in  diameter,  with  water-Jacketed 
Inlet  pipes  and  lined  with  aluminous  flre-brlck.  The  clinker  discharged 
at  the  lower  end  drops  into  a  hojwer-shaped  concrete  pit,  which  dis- 
charges Into  an  elevator,  by  whicb  It  is  carried  to  a  cooling  bin  having 
a  succeeslon  of  metal  floors,  each  with  one  opening.  Arms  revolving 
about  a  central  shaft  push  the  clinker  around  so  that  It  drops  successive- 
ly from  floor  to  floor,  a  supply  ot  air  aiding  the  cooling  process.  An  ex- 
hauster draws  air  through  the  cooler  and  furnishes  blast  for  coal  feed  to 
kilns,  coal  pulverlsied  In  tube  mills  being  tbe  fuel  used.  This  clinker  is 
then  elevated  and  conveyed  to  ball  mUls  and  tube  mills  In  succession,  and 
tbence  to  the  stock-house,  which  la  conveniently  designed  for  storage 
and  for  packing.  Tbe  process  Is  practically  automatic  from  beginning 
to  end.  The  boiler  room  contains  three  350  horsepower  water-tube  boil- 
ers, and  the  engine  room  a  SOD  horse-power  engine.  The  wlglnjiJ  works 
were  designed  by  Lathbury  &  Bpackman.  The  Detroit  river  and  tbe 
IAk9  Shore  &  Michigan  Bonthern  and  Michigan  Central  railways  give 
the  best  of  shipping  facilities. 
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Detailed  analyaes  of  tbe  llmeitoiie  obtKloed  from  Bell«Tue.  of  Bellerne 
clar,  irblch  !■  also  used,  and  of  tbe  completed  cement,  ahow  aa  followa: 

WraBdottB 
BallcTH  BallaVM  t^irtluul 

LtaeitaM.  Claj'  Ccmant. 

SiUca 2.50Jt  ftMO%  23.20Jt 

Oxidsa  of  Iron i    ,„  91  no     i  3.40 

Oxide  ot  Alumina f    ''^  *''"     (  8.00 

CarboaMa  of  Lime 94.80  0.75 

Lime 62.10 

UagDMia 1.50  0.80  2.00 

Salphale  of  Lime 1.50 

Combined  WUer 9.35 

ADcaliei  and  Hoistnre 0.80 

La^e  qoantltlea  ot  Wyandotte  Portland  cement  have  been  used 
In  public  bnlldinge  and  In  public  work.  In  foundations  of  machinery  and 
In  tbe  conatrnctlon  of  BCTernl  of  tbe  new  cement  plants  In  tbe  Mlcblgan 
district,  in  public  work  in  Chicago,  and  In  Detroit  public  work.  Cement 
was  first  made  In  tbe  wmks  September  I,  1S99. 

THE  MICHIGAN  PORTLAND  CEMENT  COMPANY,  ColdwatM, 
HIcb..  is  a  Michigan  corpor8tl(»),  with  factortes  at  Coldwater  and 
ijalncy,  Mich.  Two  brands  are  now  mannfactnred.  The  Wtdvertne 
brand  has  been  (m  the  market  for  over  three  years.  That  it  gives  satla- 
tactlon  la  shown  by  an  increase  of  over  50  per  cent.  In  the  sales  at  IWl 
over  those  of  1900,  the  total  sales  lor  tbe  two  yean  being  46S.8S2  ban^s. 
The  capacity  of  the  works  producing  this  brand  is  now  1,600  bairela  a 
day.  This  brand  ts  used  throughout  the  States  of  Indlanft,  Michigan. 
Oblo,  largely  in  Illinois,  Iowa  and  Minnesota,  and  sales  are  made  1b 
most  of  tbe  States  from  Texas  to  WlscMuIn  and  Idaho  to  West  Virginia, 
Including  also  Cuba  and  Canada.  Tbe  capacity  of  the  works  making 
the  E^:Ilpse  brand  Is  also  1,GOO  barrels  a  day.  Tbe  marl  nsed  Is  obtained 
by  dredging.  The  wet  process  of  manufacture  Is  followed,  the  clay  ot 
shale  being  ground  in  dry  pans,  the  clay  and  marl  being  mixed  in  pag 
mills,  ground  In  tube  mlllB.  burned  In  rotary  kilns  and  tbe  clinker  ground 
in  Grlffln  mills  on  the  same  general  plan  followed  by  the  Bronson  Port- 
land Cement  Works,  and  given  In  the  description  of  their  works.  The 
transmission  plant  at  Coldwater  Includes  two  7G0  horse-power,  one  !00 
horse-power,  and  two  EO  horse-power  rope  transmissions,  with  qnllls, 
clutches,  cut-off  couplings.  Ilne-shafting,  etc.  The  Qnincy  plant  has  the 
same  with  aeveral  more  nq>e  transmissions.  Chemical  analyses  of  tbe 
mnterlals  and  product  show  as  follows: 

CUr.  Marl.  CcsMDt 

Loss  on  Ignition 7.75  to    8.50)6  l.OSJt 

Organic  Matter. 1.0    to    7.0% 

SiUca 5&75to60.50  21.a2» 

Titanium  Oxide 0.75  to  0.83 

Ferric  Oxide 7.05  to   8.45  3.83 

Aluminum  Oxide 18.83  to  10.40  7.51 

Silicates,  including  Ferric  Oxide, 

Alnminum  Oxide  and  Silica l.S    lo  10.0 

Calcium  Oxide 0.95  to    1.35        83.0    to  08.0  68.75 

Magnesium  Oxide 1.20  to    1.45        O.BSto    l.U         0.8S 

Sulphur  Trioxide 0.57  to   0.6S  I.S8 

Indndldf  TItaoium. 
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The  proportloDB  uaed  are  3  to  3.4  parts  by  weight  of  marl  to  1  part  of 
clay.  This  cement  has  been  used  on  the  Chicago  drainage  canal,  In 
bridge  piers,  etc.,  and  sidewalk  and  cnrb  and  gutter  In  Cbfcago  and 
elsewhere,  as  well  as  In  foundation  of  buildings  and  concrete  arcbes. 
See  Wolverine  Portland  Cement  Company. 

THE  MIDLAND  PORTLAND  CEMENT  COMPANY,  having  its 
general  afflces  in  the  citj  of  Indianapolis,  Ind..  la  Incorporated  nnder  the 
laws  of  the  State  of  New  Jersey,  with  an  authorized  capital  stock  of 
11.000,000.  This  company  owns  SOS  acres  of  rock  property  and  33  acres 
of  level  land  for  a  factory  site,  situated  near  the  town  of  Bedford.  Ind., 
together  with  shale  lands  sufficient  for  Its  requirements.  The  company 
will  erect  on  these  properties  a  plant  tar  the  monnfacture  of  Portland 
cement  having  a  dally  capacity  of  2,000  barrels.  First  mortgage  bonds 
to  the  amount  of  )600,000  will  be  Issued  for  the  purpose  of  erecting  and 
equipping  the  company's  plant 

THOMAS  MILI^N  &  SONS,  Syracuse,  N.  Y.,  began  the  manufacture 
of  Portland  cement  at  Wayland,  Steuben  county,  N.  Y.,  In  1892,  having 
removed  from  South  Bend,  Ind.,  to  Warners,  N.  Y..  and  thence,  after 
selling  thett  plant  at  that  place  to  the  Empire  P<»:tlaiid  Cement  Com- 
pany, to  Wayland.  Marl  and  clay  are  the  materials  used,  the  marl 
being  obtained  from  a  marsh  and  the  clay  from  a.  bank  In  Livingston 
county.  The  wet  process  is  used  without  crushers,  the  mixture  is 
passed  through  pug  mills,  made  Into  bricks  and  dried  In  tunnels.  Dome 
kilns  are  used  in.  burning.  Rolls  and  rock  emery  nvllls  are  used  In 
grinding.  The  product  la  marketed  as  Milieu's  Wayland  brand.  See 
Note  V,  page  251. 

THE  MILWAUKEE  CEMENT  COMPANY,  No.  7  Planklntwi  Building, 
Milwaukee,  Wis.,  is  a  Wisconsin  corporation  with  works  about  one  mile 
north  of  the  city  limits.  The  company  was  Incorporated  in  1S75,  and 
b^an  the  mansfacture  of  cement  the  following  year.  The  first  mill  was 
entirely  rebuilt  in  1893.  In  1888  ralll  No.  3  was  built  and  has  a  dally 
capacity  of  2,G00  barrels.  The  works  as  a  whole  can  turn  out  3,800  bar 
rets  a  day.  The  rock  Is  quanled  on  the  company's  property,  hauled  to 
the  Incline  by  steam  iocmnotlve  and  the  top  of  the  Campbell  kilns  by 
cable.  The  feature  of  the  Kilua  Is  the  grating  at  the  bottom  and  the  uni- 
form distribution  of  draft.  The  calcined  rock  from  the  bottom  of  the 
kilns  is  hauled  up  an  Incline  to  the  crusher  In  the  mill  building.  From 
the  crusher  It  enters  the  Berthelet  separator,  which  consists  of  screens 
for  separating  the  fine  dust,  which  goes  by  conveyor  to  the  packers;  the 
fine  tailings,  which  drop  Into  the  Qnishing  buhr-stone  mill  and  go  thence 
by  elevator  to  the  screens  above,  to  repeat  the  process;  and  the  coarse 
tailings,  which  drop  Into  a  cracker  stone  and  are  carried  thence  to  the 
elevator  from  the  crusher  to  repeat  the  process.  The  finished  product  Is 
run  throngh  packers  into  bags,  sacks  or  barrels  as  desired.  The  product 
Is  known  as  the  Keystone  brand  of  Milwaukee  natural  hydraulic  ce- 
ment. 
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AnalyBlR  of  the  cement  ehowB: 

Siiica 23.1656 

Alumina 0.33 

Iron  Oiide 1.71 

Lime 38.08 

Magnesia. 18.38 

Potash  and  Soda 5.37 

Carbonic  Acid.  Water,  etc 7,07 

THE  MONOLITH  PORTLAND  CEMENT  COMPANY,  Ltd.,  BatUe 
Creek.  Micli.,  is  constrnctlag  works  for  tbe  maDafacture  of  Portland 
cement  at  Bristol,  Ind. 

THOS.  M.  MORGAN,  Longu€  Polnte,  Que.  See  Long  Fotnt  Cement 
Works. 

THE  NATIONAL  CEMENT  COMPANY,  of  Pittsburg,  Pa.,  has  beeo 
Incorporated  under  tlie  name  of  tbe  Crescent  Portland  Cement  Com- 
pany, which  see. 

NATIONAL  PORTLAND  CBMSNT  COMPANY.  Ltd.,  Janes  Build- 
ing, Ttvonto,  Out.,  Is  incorporated  with  a  caplttUlzatloii  of  11.000,000,  to 
develop  cement  propertlee  In  Canada.  It  is  reported  that  buildings  to 
cost  l&OO.OOO  are  under  construction  at  Durham,  Ont. 

THE  NAZARETH  CEMENT  COMPANY.  Nazaretb,  Pa.— T^e  Naz- 
areth Cement  Compnny  Is  a  Pennsylvania  corporation  wtlh  works  at 
Nasesreth.  Pa.,  the  product  being  placed  on  tbe  market  by  the  Charles 
Warner  Company,  of  Wilmington,  Del.,  Philadelphia.  Pa.,  and  80  Will- 
iam street.  New  York.  Tlie  quarry  from  which  the' raw  stone  is  ob- 
tatned  contains  layers  of  stone  of  nnlfwm  chemical  composition,  and 
continuous  analyses  aid  in  making  a  mixture  which  will  produce  a  uni- 
totm  grade  of  cement.  The  rock  Is  conveyed  by  a  cable  way  about  a 
IhousflDd  feet  to  the  floor  or  the  raw  material  storage  building,  wli^e 
the  cement  and  lime  are  weighed  ont  in  proper  proportions  and  dumped 
into  crushers  and  thence  dropped  into  the  dryers.  The  location  of  the 
works  on  a  side  hill  allows  these  movements  to  be  by  gravity.  The  atone 
from  the  dryers  Is  elevated  slightly  and  ctmveyed  to  bins  over 
ball  mills,  whence  it  is  elevated  and  conveyed  to  a  Itfce  number  of 
tube  mills.  Thence  the  material  Is  elevated  to  bins  over  the  rotary  kilns, 
of  which  there  are  seven.  A  check  chemical  analysis  Is  made  before 
burning.  The  coal  for  the  kilns  la  crushed  outside  the  coal  mill  building 
and  elevated  Into  the  coal  dryer  and  again  elevated  and  conveyed  to 
hopper  over  the  pulverizer,  again  elevated  to  the  separator  and  the  coal 
dust  conveyed  and  elevated  to  the  40-ton  storage  bin  or  directly  to  the 
kilns.  The  clinker  from  the  kilns  la  dropped  Into  coolers.  When  cool  it 
is  conveyed  into  ball  mills  located  on  the  floor  below,  thence  conveyed 
and  elevated  to  bine  over  pulverizers  to  tube  mills.  From  the  tube  mills 
the  flnislied  product  is  elevated  and  conveyed  to  the  stocli-house,  250x150 
feet  in  size,  dropping  from  the  conveyor  through  chutes  as  desired  Into 
the  storage  bins.  Link  Belt  Engineering  Company's  conveying  and  ele- 
vating machinery  is  In  use.  After  seasoning  a  proper  length  of  time, 
the  cement  Is  drawn  off  through  packers  Into  packagea  for  the  market. 
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Naiareth  1b  the  name  of  tlie  brand  and  the  capacity  of  the  works  is 
1,600  barrel  a  day. 

The  grinding  departments  are  driven  by  an  SOO  horse-power  engine. 
The  kilns  and  coal-feedfng  machinery  are  driven  by  a  40  horse-power 
engine.  The  works  are  located  on  the  Bangor  &  Portland  division  of  the 
D.  L.  &  W.  railroad.    Their  capacity  ie  abont  1,600  barrels  n  day. 

Chemical  analysis  of  the  finished  prodact  shows  lime,  61.23  per  cent.; 
aillca,  19.06;  alumina,  7.47;  Iron,  Z.ZS;  mngneslB,  Z.S3;  potash  and  soda, 
1.41;  sulphuric  add,  1.34;  loss  on  Ignition,  1.52. 

NEW  ALBANY  CEMENT  COMPANY,  New  Albany,  Ind.,  has  works 
at  Haussdale  for  the  manulacture  of  Louisville  natural  hydraulic  cemeut 
by  the  usual  process  ot  the  district.  The  brand  made  at  these  works  Is 
known  as  Crown. 

THE  NEWARK  AND  ROSENDALE  LIMB  AND  CEMENT  COM- 
PANY has  Its  directors'  office  at  8Z1  Prudential  Building,  Newarit,  N.  J., 
and  Its  sales  office  at  39  Cortlandt  street.  New  York.  The  mills  of  the 
company,  located  at  Whlteport.  Ulster  county.  New  York,  manufacture 
Newark- Rosen  dale  brand  of  natural  hydraulic  cement  from  the  rock 
and  by  the  process  In  use  In  that  district.  The  shipping  wharf  of  the 
works  is  at  Eddy vllle.  N.  Y.,  on  Roudout  Creek.  This  brand  of  cement 
baa  been  manufactured  since  1S48.  The  company  has  recently  trans- 
ferred Its  business  to  the  Consolidated  Bosendale  Cement  Company  of 
New  York  CUy. 

THE  NEWARK  LIME  AND  CEMENT  MANUFACTURING  COM- 
PANY is  a  New  Jersey  corporation,  with  office  at  120  Liberty  street, 
New  Yoilc  City,  plaster  mills  at  Newark,  N.  J.,  and  works  for  the  man- 
ufacture of  Roeendale  natural  hydraulic  cemeut  at  Rosendale,  N.  Y.  The 
natural  cement  rock  of  the  Roeendale  region  Is  the  material  used,  and 
the  methods  of  burning  and  grinding  are  practically  the  same  as  when 
the  works  were  first  establlstied  In  lti37.  See  description  of  other  Rosen- 
dale  plants.  They  have  a  capacity  oC  300,000  barrels  a  day  for  Old 
Newark  brand  of  natural  hydraulic  cement. 

THE  NEWAYGO  PORTLAND  CEMENT  COMPANY,  of  Newaygo, 
Mich..  Iiave  completed  their  plant  and  are  In  full  operation.  The  plant 
is  all  steel  nnd  brick  construction,  and  has  a  capacity  of  1,000  barrels 
per  day,  which  will  be  Increased  In  1902  to  1,500  barrels.  Their  marl 
and  clay  deposits,  aggregating  over  1,000  acres,  are  of  unusual  purity 
and  uniformity.  All  raw  material  is  received  in  storage  bins  under  the 
receiving  track  of  a  trestle.  The  marl  Is  fed  from  the  bins  upon  sep- 
iirnlors,  and  thence  pumped  by  compressed  air  Into  large  tanks.  Prom 
these  tanks  the  chemist  takes  his  samples  for  analysis,  to  determine 
the  proper  proportion  of  clay  to  be  added.  The  marl  then  flows  by 
gravity  Into  measuring  tanks.  The  clay  Is  first  analyzed  and  then 
brought  from  storage  by  conveyors  Into  disintegrating  machines,  to  chop 
It  up  flno,  iiiifl  thence  Into  a  large  dryer.  From  the  dryer  It  Is  elevaled 
Into  two  bulir  mills,  where  It  Is  ground  fine,  and  thence  Into  a  large 
mixing  pug.  Into  which  the  marl  also  flows  by  gravity.  The  slurry  Is 
then  pumped  Into  three  tanks,  where  the  chemist  takes  his  second  sam- 
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pies.  If  tbe  mixture  is  not  exactly  right,  the  percentage  ot  dlscrepaucy 
Is  determiued  at  this  point,  and  either  pure  clay  or  pure  marl  la  added. 
Tbe  slurry  theu  runs  Into  the  automatic  feeders  over  the  tube  mills.  In 
wbicb  tbe  material  la  ground  the  second  time.  From  there  the  slurry 
la  fed  aotomnttcally  Into  rotarlea  whence,  after  It  baa  been  burned  into 
cllnher,  It  Is  discharged  into  coavejon,  which  conduct  tt  through  the 
cooling  tower  Into  tbe  Griffln  mills.  Flowing  frc»n  these  by  gravity  Into 
screw  conveyors,  the  finished  cem«it  Is  conveyed  to  the  warehouse,  and 
from  there  Into  tbe  packing  bouse,  where  it  is  drawn  off  through  pack- 
ers into  packages  for  the  market. 

All  of  tbe  machinery  Is  of  the  most  modem  type  and  of  unnsually 
substantial  build,  and  much  of  It  was  made  after  special  designs.  All 
power  is  fnrniBbed  by  tbe  Muskegon  river  by  means  of  eight  huge  water- 
wbeets  under  a  15-foot  bead,  and  Is  electrically  distributed  throughout 
the  plant.  The  machinery  has  been  Individualized  as  much  as  possible, 
and  shaftlDg  has  been  almost  entirely  eliminated.  Under  sucb  circum- 
stances, perfect  and  uniform  grinding,  mixing  and  burning  are  Insured. 
Gibraltar  is  tbe  name  of  the  brand. 

THE  NEW  ENGLAND  PORTLAND  CEMENT  COMPANY  was  or- 
ganised to  operate  a  new  patent  kiln,  but  as  the  kiln  was  not  a  snccess 
the  bolldlugs  are  to  be  used  for  other  purposes. 

NEW  JERSEY  PORTLAND  CEMENT  COMPANY.  Perth  Amboy. 
N.  J.— The  Climax  brand  of  Portland  cement  manufactured  by  this  com- 
pany Is  made  by  mixing  granulated  blast  furnace  slag  and  slaked  lime 
without  subseQuent  calcination,  Bubstantlally  as  described  for  other 
similar  plants.    See  Note  I,  page  361. 

The  brand  is  classed  as  pozznolana  without  authority  from  the  com- 
pany, which  baa  read  tbe  above  description  and  has  not  pronounced  it 
Incorrect    The  works  have  a  capacity  of  100.000  barrels  a  year. 

H.  L.  &  W.  C.  NEWMAN,  Akron,  N.  Y..  is  a  partnership  manufactur- 
ing Akron  natural  hydraulic  cement  for  the  Union  Akron  Cement  Com- 
pany of  Buffalo,  to  which  reference  may  be  made  for  further  details. 

THE  NEW  YORK  AND  R08ENDALE  CEMENT  COMPANY,  of 
No.  280  Broadway.  New  York,  manufactures  one  brand  of  Rosendale 
natural  cemeot  known  as  the  "Brooklyn  Bridge"  brand,  at  Its  works 
at  Wilbur  and  Rosendale.  Ulster  county,  N.  Y.  Tbe  justly  celebrated 
Rosendale  cement  rock  was  discovered  at  Rosendale  about  the  year  1823, 
and  this  company's  works,  established  In  1873,  are  located  where  tbe 
first  cement  was  made.  Tbe  dip  of  tbe  strata  Is  not  so  great  as  lu  some 
oC  the  cement  rock  mines,  and  tbe  cars  are  run  easily  to  the  mouth  of 
tbe  mine  and  thence  over  the  top  of  the  kilns.  Some  of  the  large  kilns, 
elliptical  In  cross  section,  have  a  capacity  of  250  barrels  a  day  each. 
Tbe  clinker  Is  drawn  in  cars  up  an  Incline  to  the  crushers,  tbence  It 
enters  the  separator  system  and  the  grinding  mills.  The  works  are  lo- 
cated on  the  Delaware  and  Hudson  canal  and  tbe  Wallkill  Valley  rail- 
road. The  company  has  disposed  of  all  Its  Rosendale  cement  Interests 
to  the  Consolidated  Rosendale  Cement  Company,  which  see. 
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THE  NEW  YORK  CEMENT  COMPANY,  Roseodale,  New  York,  la 
Incorporated  nnder  the  laws  of  tbe  StAte  of  New  York,  with  Its  prlnclitel 
office  or  place  of  bnalneas  at  RoB«idale,  Ulater  cotmtr.  New  York,  aod 
sales  office  at  No.  29  Broadway,  New  York  Cfty,  N.  Y.  The  mines  and 
mannfacturlag  plant  are  situated  at  Liefever  Falls,  Township  of  Bosen- 
dale,  Ulster  connty.  New  York,  on  the  line- of  tbe  Driaware  and  Hndnw 
canal,  with  a  present  capacity  of  over  2,000  barrds  per  day.  Tbe  prop- 
erty of  tbe  company  consists  In  part  of  foar  hundred  acres  of  very  pure 
taydranllc  limestone  and  a  substantial  modem  plant  In  operation.  The 
utmoat  care  Ix  exercised  In  tbe  selection  of  the  natural  rock  and  Its  man- 
ufacture, and  all  shipments  are  fully  tested  for  tensile  strength,  setting 
qualities,  flneness,  nnlformlty  and  weight  before  leaving  the  mills.  It 
has  been  In  general  use  for  over  forty  years  on  the  most  Important  wtx'ks 
ever  attempted  in  this  country,  and  has  always  met  with  tbe  approval  ■ 
of  the  engineers  and  architects  in 'charge  of  conatmctlon.  As  a  Rosen- 
dale  hydraulic  cement  Its  reputation  for  excellent  la  established.  It  Is 
known  as  the  New  Yc«k  Cement  Company's  Superior  brand  of  Rosendale 
natural  hydraulic  cement. 

THE  NORTH  AMERICAN  PORTLAND  CEMENT  COMPANY  Is 
reported  to  propose  the  erection  of  works  at  Sandf  s  Eddy,  near  Naza- 
reth, Pa.  Robert  E.  Weutz  is  reported  to  be  the  engineer  of  tbe  com- 
pany and  Howard  Mntchler  and  Calvin  F.  Smith  as  Interested  parties. 

THE  NORTHAMPTON  PORTLAND  CEMENT  COMPANY  Is  a 
Delaware  corporation  with  offices  at  26  Broadway,  New  York,  and 
works  at  Stockertown,  Pa.,  which  have  a  capacity  of  1,200  barrels  a 
day.  Northampton  brand  of  Portland  cement  Is  made  from  cement  rock 
and  limestone  by  the  dry  process,  using  cmsbere,  grit  mills,  rotary  kilns, 
Krupp  ball  and  tube  mills  and  bucket  elevators.  Corliss  vertical  engines 
furnish  power.  Cement  was  first  made  in  1900  and  the  present  pro- 
cesses were  put  In  operation  In  1901.  Analysis  of  tbe  completed  cement 
skews  silica,  21.60  per  cent.;  Iron  nnd  alumina,  11.04;  lime,  62.90;  alkalies, 
sulphuric  acid  and  magnesia  together,  4.4fl  per  cent 

THE  NORTHERN  PORTLAND  CEMENT  COMPANY,  OF  WIAB- 
TON,  Ltd.,  has  been  Incorpm-ated  under  the  Ontario  companies  act  with 
a  capital  of  (260,000,  to  manufacture  Portland  cement  from  marl  and 
clay  near  Wlarton,  Out.  The  company  owns  valuable  marl  and  clay 
deposits  and  pri^oses  to  construct  a  factory  of  300  barrels  capacity  per 
day. 

THE  F.  O.  NORTON  CEMENT  COMPANY  has  plants  at  Binnewater 
and  at  High  Falls,  N.  Y.,  for  the  manufacture  of  Norton  Rosendale 
brand  of  natural  hydraulic  cement.  Tbe  usual  process  of  mining,  burn- 
ing In  continuous  upright  kilns  and  grinding  In  bubr-stone  mills  Is 
used.  This  company  haa  Joined  Interests  with  others  In  the  formation 
of  the  Consolidated  Rosendale  Cement  Company,  which  see. 

THE  OHIO  CEMENT  COMPANY,  of  Lisbon,  0.,  has  bad  Its  works 
destroyed  by  fire.  No  Information  regarding  rebuilding  has  been  re- 
ceived. 
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OHIO  VALLEY  CEMENT  COMPANY,  GementTlUe,  lad.,  are  mann- 
facturers  of  Fern  Leaf  brand  LonlBTlUe  natural  bydranllc  cement.  See 
Note  V,  page  261. 

THE  OMEGA  PORTLAND  CEMENT  COMPANY  1b  a  Michigan 
corporation  with  office  at  JoneavlUe,  Mich.,  and  worts  at  Omega  Statical, 
near  Moaberrlile,  Mich.,  wltb  a  capacity  of  150,000  barrels  a  year  for 
Omega  brand.  Marl  from  a  bed  adjoining  the  factory  and  clay  from  a 
point  near  Toledo,  O.,  SO  miles  dlstaut.  are  the  materials  used.  The 
works  are  arranged  so  that  the  materials  pass  In  a  line  like  a  disti»rted 
S  from  the  marl  bed  to  the  stock  house,  and  all  the  machinery  Is  nnder 
a  single  roof.  The  marl  is  dredged,  the  dipper  damping  into  a  bucket 
on  a  car.  A  horse  hauls  two  cars  to  a  trestle  carrying  a  traveling  car, 
.  which  takes  the  backet  Into  the  wet  mills,  and  damps  the  mati  Into  a 
htqiper.  from  which  It  Is  fed  Into  a  separator  tor  forcing  out  stones  and 
other  large  material.  A  pug  mill  then  takes  the  marl  and  grinds  It, 
three  cnbic  yards  at  a  charge,  and  mixes  It  with  the  clay,  which  has 
t>een  properly  ground.  A  chemical  analysis  is  made  for  each  pug  mil) 
charge  to  determine  the  amount  of  clay  to  be  added.  Water  ta  added  by 
time  meBBurement  to  give  the  4G  per  cent,  required  in  the  slurry,  and 
the  mixture  iB  dumped  into  the  slurry  vata.  In  which  It  stands  until  It  Is 
analyzed  and  corrected  if  necessary.  It  is  then  pumped  to  fonr  wet 
tube  mills,  50  Inches  by  16  feet,  which  revolve  about  24  revolatioos  a 
minute.  From  the  vat  into  which  they  discharge  It  is  pumped  into 
storage  tanks,  which  are  filled  In  turn  and  emptied  Into  a  vat  with  a 
coarse  screen  to  catch  roots  and  sticks,  and  a  fine  lOO-mesh  screen  tot 
testing  the  grinding.  From  tills  vat  it  Is  pumped  Into  the  rotary  kilns. 
The  various  vats  and  tanks  are  provided  with  mechanical  agltativB  and 
air  blasts  to  prevent  sedlmeutatioa,  the  wet  mills  running  ten  hoars  a 
day  and  the  kilns  continually.  There  are  five  6  feet  by  GO  feet  kllifs.  In 
which  powdered  coal  Is  burned  for  fneL  The  cool  grinding  mill  is  located 
on  one  side  of  the  kiln  room  and  the  clinker  storage  room  on  the  other. 
The  hot  cttnker  Is  dropped  Into  cars,  which  are  weighed  and  rievated 
to  dump  Into  the  cooling  or  storage  room,  from  which  It  Ib  carried  In 
barrows,  a  proportion  of  sulphate  of  lime  being  added  to  each  barrow, 
and  dumped  Into  one  of  two  ball  mill  hoppers.  From  the  ball  mills  It  Is 
elevated  to  the  tube  mills,  and  thence  conveyed  to  any  desired  room  in 
the  storage  house. 

The  coal  mill  Is  46x70  feet,  with  a  coal  shed  In  front,  the  main  build- 
ing is  200x80  feet  containing  the  wet  mill  and  kilns,  the  clinker  storage, 
grinding  room  and  power  rooms  occupy  a  space  of  160x80,  and  the  stock 
house  abont  60x236  feet.  The  machinery  Is  1,000  horse-power  of  hollers, 
a  tandem  compound  engine  wltb  18  and  30  by  24-iDch  cylinders,  a  16x24- 
Inch  engine,  two  air  compressors  automatically  governed,  and  an  electric 
generator  and  engine  for  lighting  the  plant. 
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AnalfBes  of  tbe  raw  materlalB  and  cement  ebow  the  following  re- 

MAfl.  C1I.J.  OHMIlt. 

Silica 0.01  64.78            22.24 

Alamina  and  Iron  Oxide 0.29 

Iron  Owde 5.2S             2.54   ' 

Alumina 17.82              7.28 

Carbonate  of  Lime 03.12 

Lime 1.90            64.06 

Carbonate  oE  Magnesia. 2.08 

Magnesia I. SI               2.26 

Sulphuric  Anhydrids 0.31  tiace              0.41 

Organic  matter 3.13  4.29 

Carbonic  Acid 3.24 

Alkalies  not  determioed 1.05 

Waior  and  Carbonic  Acid 0.33 

THE  ONTARIO  PORTLAHD  CEMENT  COMPAHT,  of  Brsntford.  Oat. 
wltb  capltallzatloD  of  |4G0,000,  proposes  to  erect  WOTka  at  Bine  Lake, 
neat  St.  George.  OntarlOv 

THE  OWEN  SOUND  PORTLAND  CEMENT  COMPANY,  Ltd., 
Shallow  Lake,  Ontario.— Ca pad t;  of  the  works.  ISO.OOO  harrela  per  year. 
The  jcement  is  made  from  marl  and  clay  found  In  Shallow  Lake,  the  de- 
posit covering  abotit  500  acres.  The  raw  materials  are  mixed  into  a 
slurry  and  burned  in  Batchelor  and  rotary  kilns,  the  clinker  being 
ground  In  ball  and  tube  mitla.  The  cement  has  been  In  use  for  more  than 
ten  years  In  the  erection  of  tanks  atid  power  houses.  In  canal,  railroad 
and  street  foundation  work,  sidewalks,  etc.  It  Is  also  being  need  largely 
in  government  work,  where  only  cements  of  the  highest  standard  are 
permitted  to  be  used.  The  product  Is  marketed  under  the  Samson  and 
Magnet  brands. 

THE  PACIFIC  CEMENT  WORKS  COMPANY  Is  reported  to  have 
been  Incorporated  In  New  .Icrsey  by  James  Keith  Fisher,  of  Victoria,  B. 
C,  and  Alfred  H.  Mugford,  of  New  York. 

THE  PACIFIC  COAST  PORTLAND  CEMENT  COMPANY,  with 
offices  at  66  Broadway,  New  York,  proposes  building  a  plant  at  Van- 
couver, B.  C.  to  cost  ^00,000.  between  |T5.000  and  1100.000  to  be  spent 
for  electrical  machinery  alone,  part  of  the  contract  for  which  is  reported 
to  have  been  let.  Including  three  750  k.  w.  generators  and  60  motors, 
varying  from  T%  to  150  horse-power. 

THE  PACIFIC  PORTLAND  CEMENT  COMPANY,  of  San  Pran- 
cfsco,  Cal.,  has  been  organized  with  a  capital  of  $500,000,  to  construct 
works  near  Salsun.  Cal.  Cement  lands  have  been  ptirchftsed  and  steel 
and  concrete  Iron  buildings  are  nnder  construction.  The  stone  house  Is 
80x80  feet;  the  dryer  house,  85x30  feet;  the  ball  mill,  51x42  feet;  pebble 
mill,  51x46  feet;  kiln  room,  71x69  feet;  cUnker  pit.  41x69  feet;  cement 
ball  mill,  42x51  feet;  cement  pebble  mill,  46x61  feet;  three  motor  bouses, 
45x26  feet  HllUlceu  Brothers,  of  New  York,  are  furnishing  all  the  struc- 
tural steel  work  for  the  plant. 

THE  PACIFIC  POBTLAND  CEMENT  COMPANY  Is  a  Washington  cor- 
poration with  capital  of  fZOO.OOO.  having  offices  at  326  Rookery  building. 
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Spokane,  Wash.,  and  proposlDg  to  erect  works  at  Portland,  on  tbe  Pend 
d'Orellle  river,  about  GO  rallee  from  Newport,  Wasb.,  wbere  It  has  large 
deposits  snitable  for  making  Portland  cement,  two  grades  of  natural 
bydranllc  cements  and  Tarloos  grades  of  lime  and  marble,  Including 
botb  clar  and  arglllaceona  shale.  It  Is  proposed  to  develop  a  water 
power  wblcb  Is  available  for  operating  the  works,  and  shlpmeuts  can  bo 
made  from  docks  at  deep  water.  It  Is  proposed  to  nae  a  new  prbcesa. 
for  which  patents  are  about  to  be  Issued,  known  as  the  Jordan  process, 
aleo  Improved  machinery.  Pacific  has  been  chosen  as  the  name  of  the 
brand  of  Portland  cement  to  be  made,  and  Newport  and  Pend  d'Orellle 
as  names  of  brands  of  natural  hydraulic  cement. 

THE  PBERIESS  POBTLAHD  CEMENT  COHPAHT  Is  a  Michigan 
corporation  with  c^ces  and  works  at  Union  City,  Mich.,  for  the  manu- 
facture of  Portland  cement.  The  wwke  were  first  started  In  a  small 
war  In  1897,  but  passed  Into  nev  hands  in  IMO.  A  new  rotary  kiln  plant 
haa  Just  been  started  with  a  capacity  of  1,300  barrels  a  day  for  Peerless 
brand.  The  cloy  and  marl  are  mixed  in  the  proptntlons  1  part  of 
moist  clay  and  from  7  to  11  parts  of  wet  marl,  the  clay  i>elng  pulverised 
in  a  Williams  clay  grinding  mill  and  the  mixture  thoroughly  ground  In 
wet  tube  mills.  Rotary  kilns,  Weutx  clinker  coolers  and  Griffin  mills 
complete  the  manufacture.  Electric  transmission  of  power  baa  been 
iaitalled.  Analysis  of  the  completed  cement  by  A.  Lunteigen  and  G. 
UcVay  shows  lime.  62.6  per  cent.;  silica,  20.3;  alamina,  7.6;  oxide  of 
Iron,  3.4;  magneda,  1.7;  sulphuric  acid,  1.3;  alkalies,  1.7;  loss,  1.1  per 
cent. 

PEMBINA  PORTLAND  CEMENT  COMPANY.  Grand  Forks,  N. 
D. — This  company  has  completed  works  at  Milton,  on  the  Tongue  river. 
In  Cavalier  county.  North  Dakota,  for  the  manufacture  of  Portland  and 
natural  hydraulic  cements  from  the  soft  argillaceous  limestone  of  the 
district.  The  dry  process  Is  used,  no  mixing  or  crushing  being  necessary, 
tathbury  &  Spackman  designed  the  works.  Further  information  con- 
cerning materials,  process  and  product  has  been  withheld.  Bee  Note  T, 
page  2G1. 

THE  PENINSULAS  POHTLAND  CEBIENT  COMPANY,  Jackson,  Mich., 
has  constructed  works  at  Cement  City,  Mich.,  for  the  manufacture  of 
cement    The  Osbom  Engineering  Company  designed  the  plant. 

THE  PENNSYLVANIA  CEMENT  COMPANY,  a  Pennsylvania  cor- 
poratltm,  is  craiBtnictIng  works  for  the  manufacture  of  Pennsylvania 
brand  of  Portland  cement  at  Bath.  Northampton  county,  Pennsylvania. 
The  general  office  of  the  company  Is  at  26  Cortlandt  street,  New  York 
City. 

THE  PENNSYLVANIA  PORTLAND  CEMENT  COMPANY,  !B7 
Wasblugton  street  Jersey  City,  N.  J.,  has  ticea  organized  with  a  capital 
of  ^00,000. 

THE  PHOENIX  CEMENT  COMPANY,  Nasareth,  Pa.,  ts  a  Pennsyl- 
TBDla  corporation.  The  products  of  the  works  are  the  Phtenix  and 
Olorer  Leaf  brands  of  PMlIand  cement,  for  which  the  capacity  Is  800 
barrels  a  day,  and  the  IXL  Rosendale  brand  of  natural  bydranlic  ce-  - 
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ment,  for  wblcb  tbe  capacity  is  600  barrels  a  day.  Tlic  works  are  capa- 
ble of  tnralns  out  chenper  ^ades  of  Fortlaod  cement,  alsa  Tbe  Phcenix 
brand  of  cement  Is  made  of  a  careful  lolxture  of  natural  rock  to  give  the 
proper  proportions  for  a  high-grade  Portland  cement.  Th^  supply  of 
material  Is  apparently  tnczhauatlble,  one'  drill  haTlng  been  driven  S86 
feet  throngh  the  rock,  analyses  of  which  taken  each  15  feet  of  length  of 
drill  hole  show  a  remarkable  uniformity  In  conatltatlon. 

The  proportion  of  Silica  varies  from 8.42  to  15.59 

Iron  and  Alumina  from 4.92  lo    9.20 

Carbonate  of  Lime  from '. 72.10  to  64.13 

Magnesia  from 0.      to    3.08 

Samples  taken  from  tbe  different  parts  of  tbe  quarry  and  surround- 
ing property  show  similar  results,  the  variations  being  between  some- 
what wider  limits.  Perhaps  two  feet  of  soil  overlies  the  rock.  Tbe  close 
approximation  of  a  large  portion  of  the  rock  to  tbe  composition  required 
for  high-grade  Portland  cement  makes  tbe  iabor  and  trouble  of  mixing 
different  kinds  of  rock  a  minimum,  thus  saving  considerable  expense  In 
manufacture. 

Steam  drills  are  used  in  drilling  holes  for  blasting.  Tbe  rock  thus 
broken  ap  Is  loaded  In  cars  running  on  tracks  distributed  conveniently 
about  tbe  quarry  and  centering  at  the  foot  of  an  Inclined  plane.  Tbe 
cars  are  bolsted  by  a  hoisting  engine  into  the  stoae  bouse  (60x93  feet), 
where  there  Is  storage  capacity  for  Inclement  weather.  A  crusher  with  a 
capacity  of  35  to  40  tons  per  hour,  and  requiring  30  horse-power  to 
operate  It,  receives  the  rock  and  drops  It  on  tbe  dryer  floor.  A  dryer  4  feet 
m  diameter  and  35  feet  long  Is  used,  in  which  otberwise  waste  heat  Is 
utilized.  Tbe  stone  is  run  through  tbe  raw  material  end  of  the  milling 
department  (40x60  feet),  wbere  there  arc  two  ijati  mills  and  two  tube 
mills,  the  ball  mills  being  fitted  with  automatic  feeders.  The  tube  mills 
are  lined  with  Bllax.  There  Is  a  full  complement  of  elevating  and  con- 
veying machinery  for  taking  the  material  from  mill  to  mill  and  then  to 
the  kiln  room  (60x100  feet)  in  a  stralgbt  and  continuous  process.  Tbe 
kiln  room  has  a  storage  capacity  for  24  hours  running  of  kilns.  There 
are  four  rotary  klln»  60  feet  long  by  6  feet  In  diameter,  each  supplied 
with  a  42-lnch  stack  50  feet  high,  lined  with  fire-brick.  The  kilns  are 
fitted  with  variable  speed  counter  sbaftlng.  In  one  end  of  the  kiln  room 
Is  stbrage  for  pnlverlzed  coal.  Two  sets  of  blowers  are  also  located  here. 
The  coal  used  for  fuel  runs  through  a  coal  disintegrator  and  a  tube  mill, 
whence  It  Is  elevated  and  carried  by  a  screw  conveyor  to  the  storage 
bins.  The  furnace  of  the  dryer  Is  outside  of  tbe  building.  The  mill  Is 
38x4S  feet.  The  clinker  la  dropped  from  the  kiln  Into  tbe  cooler,  through 
which  a  pressure  blower  forces  air,  thus  beating  It  on  the  way  to  the 
combustion  chamber  of  the  kiln.  Water  supplied  to  the  clinker  is  con- 
verted Into  steam,  cooling  the  cHoker  and  Increasing  the  combustion. 
The  clinker  Is  thus  disintegrated  somewhat,  with  a  saving  of  labor  in 
handling.  It  Is  then  elevated  to  tbe  cltnkcr  end  of  the  milling  depart- 
ment, 60x60  feet,  which  is  supplied  with  four  ball  mills  and  four  tube 
rallls.  so  iirninged  that  either  of  the  mills  can  run  on  Portland  cement  or 
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Id  separate  batteries  or  on  two  kinde  of  cemeot  at  tlie  same  time.  The 
atocb-hoQBe  Is  n  etoue  building  fiOxKO  feet  divided  Into  bins  with  convay- 
ora  for  distributing  the  cement  as  desired.  Tbere  are  two  sets  ot  ctm- 
veyoTB  and  eleTators,  so  tbat  two  kinds  of  cement  can  be  bandied  at  tbe 
same  time.  Tbe  capacity  ot  the  storage  bins  la  20,000  barrels.  Tbe  bins 
dlBciiarge  into  automatic  packers  beneath.  A  second  etock-bonse  ar- 
ranged to  handle  a  single  kind  of  cement  Is  80x280  feet  and  has  a  capac- 
ity of  60,000  barrels.  There  Is  a  line  of  railroad  track  <n  each  side  of  the 
stock-bouse. 

Tbe  natural  cement  department  consists  of  four  rertlcal  kilns  IS 
feet  In  diameter  and  31  feet  bigh,  lined  wltb  fire-brick.  The  cement 
rock  Is  carried  in  tbe  cars  to  tbe  top  of  the  kilns  on  an  incllDed  plane 
by  tbe  same  hoisting  engine  used  in  the  Portland  cement  department, 
and  dumped  Into  the  kilns  without  handling.  The  coal  la  elevated  and 
c<mveyed  along  the  other  side  of  the  kilns,  deposited  on  the  floor  and 
sboTeled  Into  tbe  kilns  In  required  proportions.  Belt  ccmTeyora  carry 
tbe  clinker  from  the  bottwn  of  the  kllna  to  tbe  crusber,  whence  It  goes 
to  tbe  ball  and  tube  mills  and  tbe  stock  bouae.  The  mllla  are  arranged 
to  make  a  straight  natural  cement  or  any  desired  mixture  of  Portland 
and  natural  cement 

There  Is  a  macblne  shop  (76x3S  feet),  a  blacksmith  abop,  a  pbyslcal 
laboratory  for  testing  cement  and  a  cooper  sb<^  (90x32  feet)  conveni- 
ently located  near  the  packing  department.  Tbe  coal  storage  Is  exten- 
sive and  notably  couTenlent.  Tbe  water  supply  Is  partly  fr<Hn  an  ar- 
tesian well  and  partly  from  tbe  town  water  supply,  with  a  storage  dam 
under  conatructlou.  The  office  building  contains  tbe  main  office,  recep- 
tion room,  superluteudent's  room,  chemical  laboratory  and  directors' 
room. 

Tbe  engiue  room,  110x30  feet,  and  tbe  boiler  bouse.  74x48  feet,  con- 
tain 2,200  borse-powcr  of  water-tube  boilers,  a  250  horse-power  safety 
boUer  and  tbree  100  horae-power  horizontal  tubular  bt^lers  and  tbetr 
appurtenances;  also  a  36  horse-power  Corllaa  engine  supplying  power 
for  tbe  raw  material  end  of  tbe  mill,  a  4S0  horse-power  engine  for  tbe 
clinker  milling  department,  the  fuel  engine  and  the  engine  operating  tbe 
kllna;  also  tbe  electric  light  plant,  consisting  of  an  automatic  cut-off 
engine  and  IG  K.  W.  generator,  126  volts,  running  elgbt  inclosed  arc 
lights  and  160  Incandescent  lights.  All  tbe  power  being  In  one  voota 
reduces  the  cost  for  attendance  to  a  mialmum.  In  the  macblne  sbi^ 
Is  an  automatic  engine  to  run  tbe  roachlbe  shc^,  cooper  shop  and  pack- 
ing room  ot  one  stock  bouse. 

THE  PORTLAND  CEMENT  COMPANY,  with  offices  at  Portland, 
Col.,  has  been  Incorporated  wttb  a  capital  of  IGOO.OOO  to  conatruct  & 
Portland  cement  plant  wltb  a  capacity  of  1,000  barrels  a  day  at  Portland, 
where  tbe  company  owns  8S0  acres  of  cement  rock.  Tbe  plans  Include 
buildings  ot  structural  iron  with  cement  concrete  foundations,  walls, 
root  and  smokestack.  A  1,200  borse-power  single  condensing  engine  fnr- 
Disbes  power  wltb  a  200  borse-pow«  electric  plant  for  auxiliary  drives. 
The  dry  process  will  be  used  wltb  ball  and  tube  mills  on  botb  raw  ma- 
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terlal  aod  cement  clinker.  It  is  expected  ttwt  tbe  factorj'  will  be  com- 
pleted and  operations  started  by  August  1,  1902. 

THE' PORTLAND  CBMENX  COMPAITT  OF  UTAH,  Umlted,  Salt  Lake 
City,  Utah,  Is  an  Engllsli  corporation  manuractarlDg  Red  Diamond 
brand  of  Portlaud  cement.  Tbe  materials  used  are  two  grades  of  argU- 
laceoDtt  llmestune.  wblch  are  mised  by  the  dry  process,  using  crnsbers, 
rolls  and  rotary  pnlverlzerfl  on  the  raw  material,  powdered  coal  for  fuel- 
In  rotary  kilns,  and  rotary  pulverizers  and  tube  mills  for  flnlsbing 
cement.  A  Grtfflu  mill  Is  used  for  grinding  coal.  Electric  transmission 
from  tbe  water-power  plant  is  used,  there  being  separate  motors  for 
main  shaft,  kilns,  coal-grlndlng  aiq>aratus  and  coal-drying  apparatus. 
Tbe  works  were  designed  by  Lathbury  &  Spackman.  Gbemlcal  analysis 
of  the  rock  used  shows  carbonate  of  lime,  silica,  alumina  and  oxide  of 
Iron.  Cement  was  flrst  made  In  the  works  In  1896  and  the  present  pro- 
cess was  iDHtolled  In  October,  1898.  The  cement  is  used  in  water  works, 
pavements,  sidewalks,  sewers,  buildings,  railroad  structures,  mines,  gov- 
ernment fortifications,  etc.,  In  Montana,  Idaho,  Wyoming,  Utah,  Nevada, 
Colorado  and  California.  In  1S97  15,000  barrels  were  sold  and  the  sales 
have  Increased  each  year  to  S6,000  barrels  In  1901. 

POTOMAC  CEMENT  COMPANY,  Antlelam,  Md.,  reported  in  tbe 
flrst  edition,  has  not  responded  to  further  requests  for  information  and, 
so  far  as  can  be  ascertained,  is  not  in  business. 

THE  POTOMAC  HYDRAULIC  CEHENT  COMPAHT  Is  a  Maryland 
corporation,  with  oOlces  at  33  Atlantic  Building,  Washington,  D.  C,  and 
works  about  one  mile  south  of  Shepherdstown,  W.  Va.,  on  the  Maryland 
side  of  the  Potomac  river  In  Washington  County.  The  Antletam  Cement 
Company's  plant  was  purchased  by  this  company  five  years  ago,  re- 
.  modeled  and  tbe  capacity  doubled. 

The  raw  material  Is  quarried  from  open  cuts  on  the  property  owned 
by  the  company  adjacent  to  the  kilns  and  mill.  The  stooe  Is  burned  In 
continuous  vertical  kilns  with  coal  as  fuel.  The  clinker  la  ctmveyed  to 
the  mill  by  car  and  there  crushed  In  pot  crushers  and  ground  under 
French  bntar  stones.    A  200  horse-power  engine  fumlslies  power. 

THE  PYRAMID  PORTLAND  CEMENT  COMPANY,  No.  66  Moffat 
Blo<^  Detroit.  Micb..  Is  said  to  be  coostmctlng  works  at  Spring  Arbor, 
MIcb..  for  tbe  manufacture  of  Portland  cement  Further  lnformati<Hi 
Is  not  available. 

THE  READING  CEMENT  COMPAHT,  Reading,  Pa..  Is  a  New  Jersey 
corporation,  with  wwks  near  Evansvllle,  Pa.,  for  the  manufacture  of 
Reading  Portland  cement  and  Improved  Roeendale  natural  hydraulic 
cement.  A  cement  rock  of  correct  compoeitlon  and  said  to  be  of  excep- 
tionally uniform  quality  Is  used,  which  Is  quarried  from  lands  adjacent 
to  the  mills  and  produces  a  soft  clinker,  readily  ground  to  any  desired 
fineness.  The  machinery  includes  bail  and  tube  mills  and  rotary  kilns. 
The  first  cement  was  turned  out  In  September,  1900. 

Chemical  analysis  of  a  sample  of  the  cement,  made  by  Booth,  Gar- 
rett &  Blair,  showed:    Silica.  24.2S  per  cent.;  alumina.  4.80  per  cent; 
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Iron  oslde,  1.86  per  cent.;  lime,  fi3.01  per  cent.;  maEnesis,  3.20  per  cent.; 
Bulphnrlc  anhydride.  1.20  per  cent. 

RIDGBMONT  CEMENT  AND  MANUFACTURING  COMPANY. 
BldgemoQt,  Va.— Works  Idle. 

THOMAS  ROBINSON  &  CO.,  SOS  Real  Estate  Trust  Building,  Phil- 
adelphia, are  proprietors  of  the  Sunbrldge  brand  ot  Portland  cement, 
manufactured  bj  the  Pbanix  Cement  Co.,  Nazaretb,  Pa. 

ROCKLAND  CEMENT  COMPANY,  Jones"  Point,  N.  Y.  See  Note  V. 
pa^e  251. 

BOCND  TOP  HYDRAULIC  CEUEHT  COMPANY,  Hancock.  Md.,  Is  a 
partnership,  of  which  Rohert  Bridges  and  Charles  W.  Henderson  are 
the  members.  The  deposit  of  cement  rock  nsed  by  the  company  was 
discovered  in  1837  by  A.  B.  McFarlan,  when  engaged  In  constructing 
tbe  Chesapeake  &  Ohio  Canal,  and  the  hydranllc  cement  made  from  It 
bas  sold  on  Its  merits  ever  since,  practically  wltboat  advertising.  The 
present  firm  came  Into  possession  of  the  cement  mill  about  1863.  Tbe 
usual  upright  kilns  and  buhr  stones  are  used  In  tbe  process  of  mannfac- 
lure  and  the  brand  la  known  as  B,  &  H.  Round  Top  hydraulic  cement. 
See  Note  Z,  page  2B1. 

ST.  LAWRENCE  PORTLAND  CEMENT  COMPANY,  2664  Notre 
Dame  «treet.  Montreal,  P.  Q.,  Canada,  is  owned  by  the  Canadian  Port- 
land Cement  Company.  It  manufactures  the  Citadel  brand  of  silica 
Portland  cement  by  the  process  described  under  the  Standard  Silica 
Cement  Company,  using  send  and  cement  made  at  other  factories  of  the 
Oanadlan  Portland  Cement  Company. 

THE  ST.  LOUIS  PORTLAND  CEHEHT  COMPANY,  of  St.  Louis,  Mo., 
Is  constructing  a  plant  for  the  manufacture  of  Portland  cement  which 
la  located  near  the  northern  city  limits  of  St.  Louis.  It  Is  expected  that 
the  plant  will  be  in  operation  in  August  and  the  cement  on  the  market 
In  September  or  October,  1902. 

THE  SANDUSKY  PORTLAND  CEMENT  COMPANY,  Sandusky.  Ohio. 
IB  a  West  Virginia  corporation.  The  first  plant  of  the  company  was 
constructed  at  Bay  Bridge  (Sandusliy),  using  marl  and  clay  as  materials. 
The  wet  process  with  rotary  kilns  and  Gritfin  mills  for  grinding  cement 
has  been  developed.  It  has  a  capacity  of  600  barrels.  The  company 
started  a  second  plant  In  January,  1901,  at  Syracuse,  Ind.,  using  similar 
materials  and  process  as  the  result  of  the  expensive  experiments  con- 
ducted at  the  first  plant.  Powdered  coal  Is  used  for  fuel.  The  new 
works  have  six  kilns,  giving  a  capacity  of  1,000  barrels  a  day.  Eight 
new  kilns  are  now  under  construction,  with  corresponding  additions  to 
power  plant,  mixing  and  grinding  machinery  and  buildings.  After 
June  1.  1902.  the  works  will  produce  2.000  barrels  a  day. 

THOS.  W.  SHBEDY,  Fayettevllle,  N.  Y.,  manufactures  30.000  bar- 
rels of  natural  hydraulic  cement  a  year. 

SILVER  CREEK  CEMENT  COMPANY.  Lonlsvllle,  Ky„  has  works 
for  manufacture  of  Acorn  brand  Louisville  natural  hydraulic  cement  at 
Cementville,  Ind.    See  Note  T,  page  2.)1. 
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HIRAM  8NYDBK,  229  Broadway,  New  York,  has  wwks  et  BoBen- 
cUle,  N.  Y..  Tot  the  maonfacture  ol  Rosendale  aatnral  hydraulic  cement 
by  the  nsnai  proftess. 

THE  SOnTHEBB  CIMEHT  COMPAIIY,  North  Blrmli^ham.  Ala.,  has 
recently  completed  a  plant  for  the  manufactwre  of  cement  from  blast 
furnace  slag  (pnzzolnn).  The  lime  used  la  burned  at  the  quarries  and 
the  Blag  Is  granulated  at  the  furnaces  where  It  la  produced.  Two  large 
dryers  with  furnaces  of  the  latest  design  are  used  In  removing  the  large 
percentage  of  water  from  the  slag  before  passing  It  through  a  Kent 
mill  for  Its  first  reduction.  The  output  from  this  mill  Is  carried  by  a 
Jeffrey  elevator  to  the  second  floor,  mixed  In  a  Jeffrey  mixer,  with 
Blaked  and  bolted  lime,  and  then  dropped  Into  two  large  West  tube 
mllla,  each  having  a  capacity  of  20  barrels  an  hour.  The  Alabama 
Portland  brand  of  cement  as  placed  on  the  market  Is  a  normal  puzzo- 
lan.  The  Magnolia  hydraulic  brand  Is  quicker  setting,  having  less  lime 
and  more  Blllca.    Analyses  reported  by  the  company  show: 

Alabama         MaEnolla 
Brand.  Brand 

Alnmina 13.80  15 

Ume 52.00  47 

Silica 30.00  32 

Magnesia. 1.25  2, 

Sulphur 1.00  1 

Oxide  of  Iron 0.75  1 

Combined  Water 1.80  2 

The  furnaces  supplying  the  slag  are  required  to  use  high  grade  ores 
and  fluxes  and  to  furnish  slag  of  a  high  standard  of  purity  for  cement 
purposes. 

THE  SOUTHERN  STATES  PORTLAND  CEMENT  COMPANY,  of 
Atlanta,  Ga.,  baa  been  organised  to  manufacture  Portland  cement  at 
Rockmart,  Qa.  The  capital  stock  Is  fSD.OOO,  with  the  privilege  of  In- 
creasing to  (2,000,000. 

THE  SOUTHWESTEHIT  PORTLAND  CEMENT  COMPANY  now  owns 
the  plant  formerly  known  as  the  White  Cliffs  Portland  Cement  and 
Chalk  Company.  The  poetofflcc  and  shipping  station  are  White  Cliffs, 
Ark. 

THE  STANDARD  CEMENT  COMPANY  has  works  at  Charlea- 
town,  Ind.,  for  the  manufacture  of  Best  4  brand  Louisville  natural 
hydraulic  cement  according  to  the  usual  process.    See  Note  T,  page  251. 

THE  STANDARD  PORTLAND  CEMENT  COMPANY,  Hammond 
Building.  Detroit.  Mich.,  Is  a  Michigan  corporation  capitalized  at 
(1,000,000,  which  la  conatructlns  works  at  Hamburg  Junction  to  have 
a  capacity  of  1,000  to  2,000  barrels  of  Portland  cement  a  day.  The 
works  are  not  yet  completed. 

THE  STANDARD  PORTLAND  CEMENT  COMPANY  has  been  In- 
corporated In  San  Francisco  with  a  capital  stock  of  (2,000,000,  of  which 
a  small  portion  has  been  paid  in,  to  erect  a  cement  plant  near  Napa. 
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Cal.  Tbe  tDcorpcvatars  are  WlUlam  J.  Dingee  and  E.  J.  McCntcbeott,  of 
San  FrancEeco;  F.  W.  HeDebaw,  W.  O.  Henstiaw  and  Frank  B.  Havens, 
of  Oaktaod,  Cal. 

THE  STAN]}ARD  SILICA  CBMEKT  COMPANY  Is  a  New  iM-fc 
corporation  \r\tb  ca[rital  of  1100,000,  offices  at  Nck  80  William  street, 
New  York  City,  and  workB  at  Ijong  laland  City,  Boroagb  of  Qneene, 
New  York.  Silica  Portland  cement  Is  made  by  a  proceas  wblcb  la  In- 
tended by  tbe  Inventor  to  be  tbe  perfected  economical  metbod  of  nalng 
Portland  cement.  Tbe  process  consists  In  grinding  artificial  Portland 
cement  witb  some  Inert  material,  sucb  as  sand  or  limestone,  to  a  greater 
fineness  tban  tbe  original  Portland  cement.  Tnbe  mills  are  nsed.  Tbe 
tube  mill  ts  a  hollow  steel  cylinder  i  feet  in  diameter  and  16  feet  Itmg, 
balf  filled  wItb  filnt  pebbles,  set  borlaontally  and  revolved  by  a  gear 
and  pinion  at  one  end.  The  sand  and  cement  are  mixed  and  fed  into 
tbe  revolving  cylinder  by  a  screw  cixiveyor  through  the  trunnion  at  one 
end.  The  ground  cement  Is  delivered  at  the  other  end  at  tbe  periphery. 
Tbe  mill  operates  continnoasly  and  will  grind  about  five  barrels  an  hour 
of  a  mixture  of  (me  part  cement  and  one  part  sand,  bo  that  96  per  cent, 
of  the  resultant  Silica  Portland  cement  will  pass  through  a  No.  200 
Sieve.  All  tbe  cement  passes  tbe  No.  ZOO  sieve  after  the  grinding,  the 
i  per  cent,  remainder  on  tbe  sieve  being  all  bard  sand.  The  cement  has 
been  nsed  In  many  buildings  In  the  city  of  New  York  for  foundations, 
fioore,  firc-prooflug.  In  concrete  foundation  for  asphalt  walks,  in  sucb 
hydraulic  work  as  the  pool  In  Central  Park,  the  retaining  walla  and  Bnt>- 
ways  of  tbe  Harleni  River  speedway,  and  the  testing  canal  at  Cornell 
University,  In  addition  to  the  use  In  the  Dock  Department  Champion 
and  Gibraltar  are  the  names  of  brands  under  wblcb  tbe  [H^uct  is  mar- 
keted. 

THE  STODDARD  PORTLAND  CEMENT  COMPANY,  of  Detroit, 
MIcb.,  la  said  to  have  been  Incorporated,  but  does  not  seem  to  have 
progressed  beyond  this  stage. 

THE  SUN  PORTLAND  CEMENT  COMPANY,  Limited,  P.  O.  Box 
662.  Owen  Sound,  Ontario,  Horace  DeRemer  HaJght,  engineer,  baa  not 
responded  to  requests  for  Information. 

THE  SUPERIOK  PORTLAND  CE.MENT  COMPANY  Is  reported  as 
organlzetl  at  Toronto,  Out.,  to  build  temeut  works  at  OrangBvllle,  Onl. 

THE  SYRACUSE  PORTLAND  CEMENT  COMPANY,  Syracuse,  N. 
Y..  Is  reported  to  have  been  formed  with  E.  A.  Powell,  of  Syracuse,  N. 
Y.,  J.  B.  Dutcher,  H.  S.  Holdeu,  L.  B.  Cn^er.  D.  H.  BnrriU.  Horace 
Wblte,  Charles  P.  Cbirk.  Wing  R.  Smith  and  Charles  M.  Crouae  as 
directors. 

THE  TEXAS  PORTLAND  CEMENT  AND  LIME  COMPANY  la  a 
reincorporation  of  tbe  company  Hated  In  the  first  edition  ss  the  Texas 
Portland  Cement  Company.  The  general  offices  are  at  Galveston,  sales 
and  account  offices  at  Dallas  and  works  three  and  one-balf  miles  west 
of  Dallas.     It  manufactures  the  Live  Oak  brand  of  Portland  cement. 
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The  capltaUzation  la  fSOO.OOO.  The  capacity  of  the  works  Is  1.000  bar- 
rels a  day.  Dallas  bydrauUc  lime  Is  also  maDufactured.  Cement  was 
tlrst  made  In  Deoember,  IS99.  Tbe  wet  process  is  nsed  The  machlnerr 
used  includes  rotary  kllna  72  Inches  iu  diameter  and  GO  feet  long, 
crusher,  dryer,  dry  pans,  pug  nillla,  wet  ball  and  tube  mlllH,  storage 
tanks  with  agltatora,  ball  mills  and  tube  mills  for  clinker  grinding.  A 
300  horse-power  engine,  a  350  horse-power  engine,  four  tubular  boilers 
each  72  Inches  by  16  feet,  turnlBh  power.  The  analyses  of  tbe  materials 
nsed  and  the  cement  show  as  follows:  , 


CltLf.  CtmcQt- 

CaCO. 91.42!t  2.05% 

CaO IJ2.35% 

A1,0, 0.23  22.75  8.35 

Fe.O, 2.05  "    4.10  4.25 

SiO, 0.10  00.25  23.50 

SO, (race  trace 

Ignition  Loss 8.73 

Sulphur 1.75 

Alkalies Itace 

The  priqmrtlon  of  hw  materials  used  is  SU  to  one. 

The  cement  has  been  used  in  street  paving  and  sidewalks  In  Fwt 
Wortb  and  In  foundations  and  flreproofing  of  buildings  In  Dallas.  Fort 
Worth,  eta,  and  in  railroad  work  on  T.  &  F.  By. 

THE  THREE  RIVERS  PORTLAND  CEMENT  COMPANY,  Three 
RlTere,  Mich.,  Is  reported  to  hare  been  Incorporated  to  ctmstruct  a 
plant  on  Pleasant  Lake,  about  three  miles  from  Three  Rivers.  See  Note 
U,  page  251. 

THE  TORONTO  PORTLAND  CEMENT  COMPANY,  Limited,  with 
head  office  at  Dresden,  Out,  has  not  yet  perfected  Its  plans  and  hopes 
to  hare  some  particulars  to  report  in  1903. 

TWENTIETH  CENTURY  PORTLAND  CEMENT  COMPANY.  Fen- 
ton,  Mich.,  Is  a  Michigan  corporation,  constructing  works  to  use  the  wet 
process  and  rotary  kilns  In  making  Portland  cement  from  clay  and 
marl.    The  marl  contains  S6  per  cent,  of  calcium  carbonate. 

THE  ONION  AKKON  CBHEHT  COHPANT,  office  No.  141  Erie  street, 
Buffalo,  N.  Y.,  !s  the  sales  agent  for  the  Akron  Star  brand  natural  hy- 
draulic cement,  manufactured  by  H.  L.  &  W.  C.  Newman  and  the  Akron 
Cement  Works  at  Akron.  N.  Y.  The  capacity  of  the  works  together  Is 
2,000  barrels  a  day.  Cement  has  been  manufactured  In  these  works 
since  1S40  and  has  been  used  In  many  public  wcrks,  by  many  railroads 
and  In  the  construction  of  many  bridges  and  buildings  In  Maesachn- 
setts,  Connecticut,  Maryland.  New  York.  Pennsylvania,  Ohio,  Indiana, 
Illinois,  Iowa.  Missouri,  Arkansas  and  other  States,  to  the  extent  of 
about  300,000  barrels  a  year  at  present  time.  The  ordinary  vertical 
kilns,  bnhr  stones  and  pebble  mills  are  used  In  the  process  of  manufac- 
ture. 

THE  UNION  CEMENT  AND  LIJIE  COMPANY,  421  Main  street.  Louis- 
ville.. Ky.,  hflH  works  for  the  nmnufncture  of  Black  Diamond  and 
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Ancbor  brands  of  LoulsTlIle  natural  bydroallc  cement  by  the  nBual 
procesB  at  Cementrille  and  Sellersbui^,  Ind.,  and  mi  tbe  (alls  of  the 
Ohio  at  Louisville,  Ky.  Cement  waa  flrat  made  bj  the  cranpany  In 
ises.  Id  1900  the  Bales  of  the  two  brands  made  by  the  comiwny 
amounted  to  913,000  barrels. 

THE  UNITED  STATES  CEMENT  COMPANY  Is  reported  to  have 
beeu  Incorporated  at  Colvllle,  Wash.,  with  an  authorized  capitalization 
of  12,500,000. 

THE  UNITED  STATES  CEMENT  COMPANY,  S^ersburg.  Ind.. 
manufactures  Flag  brand  Louisville  natural  hydraulic  cement  by  the 
usual  process. 

THE  UNITED  STATES  PORTLAND  CEMENT  CORPORATION, 
220  Liberty  street,  Plalnfleld,  N.  J.,  has  been  Incorptvated  by  E.  R.  Ack- 
erman,  M.  S.  Ackerman  and  Leslie  M.  Daniel. 

THE  USONA  PORTLAND  CEMENT  COMPANY,  Benlcla,  CftL,  Is 
reported  rs  Incorporated.    See  Note  V,  page  251. 

THE  UTICA  CEMENT  MAHUFACTUKING  COMPART  and  the 
UTICA  HYDRAULIC  CEMENT  COMFAHY,  Utlca,  111.,  are  now  under 
the  same  ownership  and  management,  with  Meacham  ft  Wright,  of 
Chicago,  111.,  as  sales  agents.  In  1901  the  Utlca  Cem«it  Manufacturing 
Company's  (black  ball)  mill  was  remodeled  and  ball  and  tube 
mills  of  tbe  largest  size  tor  grinding  natural  cement  clinker, 
heretofore  In  use  esclnslvely  In  Portland  cement  mills,  were  Installed. 
The  Utlca  Hydtanllc  Cement  Company's  (Clark)  mill  Is  now  undergoing 
the  aame  Improvement.  Tube  mlMs  and  comminnters  are  being  Installed 
for  grinding.  Air  compressor  and  electric  light  plant  for  quarrlea  and 
mill  buildings  are  oIho  provided.  The  weighing  and  loading  are  done 
antomatlcally  and  by  electrical  machinery. 

The  procesaea  of  mining  rock  and  burning  In  ccmttnuous  vertical 
klluB  are  tbe  same  as  those  In  use  In  other  natural  hydraulic  cement 
plants.  The  combined  storage  capacity  of  the  two  plants  Is  150,000 
barrels.  With  the  new  machinery  the  cement  averages  from  SS  to  90 
per  cent,  fine  on  a  lOO-mesb  sieve, 

THE  VENTNOR  STONE  AND  BRICK  COMPANY,  Atlantic  City. 
N.  J.,  la  reported  to  manufacture  silica  P<»tlaud  cement,  using  tube 
milts  for  grinding.  It  Is  not  now  making  cement  except  for  Its  own  use, 
and  probably  changes  owners  about  May  1,  1902. 

THE  VICTORIA  COMPANY  has  been  oi^anlzed  at  Detroit.  Mich.. 
with  capital  of  $250,000  to  manufacture  salt,  cement,  chemicals,  sui;ar 
and  flour  at  East  Tawas.  Mich. 

THE  VIRGINIA  PORTLAND  CEMENT  COMPANY,  81  PnltMl 
street.  New  York,  is  a  New  Jersey  corporation,  with  works  at  Cralgs- 
vllle,  Va.,  on  the  Chesapeake  &  Ohio  Railroad.  Tbe  capitalization  of 
the  company  la  11,000,000.  Its  property  coaelals  of  about  1.200  acres. 
and  the  cement  plant  la  located  on  a  flat  area  of  abont  26  acres  at  the 
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railroad.  Tbe  raaterlaU  used  are  Umestone  and  clay,  taken  trom  open 
quarrlee.  Analysea  of  tbe  raw  materlalB  and  tbe  finished  products  show 
as  follows: 


Cl»j.  Cement. 

Lime 54.30J6  SM%  03.14)6 

Silica 53,63  31.20 

Alumina M.47             7.00 

Magnesia O.BO  1.70              3.40 

Volatile  Matter 43.83  10.03 

Insoluble 1.46  2.82 

Sulphnric  Acid 1.37 

The  limestone  Is  crushed  at  the  quarry  and  stored  under  a  track 
leading  from  the  quarry.  Prom  storage  It  Is  fed  Into  an  elevator  which 
discharges  Into  a  dryer,  whence  It  Is  elevated  and  conveyed  to  bins  over 
ball  mills  In  tbe  raw  material  mill.  The  shale  Is  similarly  treated  and 
runs  through  a  roll  cruBher.  and  thence  through  roclc  emery  mills. 
Stone  and  clay  are  elevated  to  bins  over  an  automatic  weighing  ma- 
chine, tbe  clay  pasalug  first  through  sampling  ^Ins.  where  It  remains 
long  enough  to  be  tested.  The  proper  proportion  being  weighed  out  on 
the  scales  the  mixture  Is  conveyed  to  grit  mills  and  thence  passes  by  a 
conveyor  and  elevator  to  a  large  steel  tank  back  of  the  kilns.  Rotary 
kilns  are  used,  each  driven  by  a  10  horse-power  motor.  Pulverized  coal 
Is  used  n)r  fuel,  prepared  In  a  coal  mill  with  a  dryer,  a.  crusher  and  a 
tube  mill.  From  tbe  kilns  the  clinker  Is  dumped  on  the  clinker  pit 
fioor,  from  which  it  la  elevated  and  conveyed  to  tbe  finishing  mill  and 
run  through  ball  and  tube  mills  and  thence  elevated  and  conveyed  to  the 
stock  houses  and  distributed  to  the  storage  bins.  Conveyors  carry  tbe 
cement  to  the  packing  department  as  desired  and  deposit  it  In  the  dis- 
tributing bins,  from  which  It  is  drawn  through  Howes  packers  into 
bags  and  barrels.  There  Is  a  cooperage  department  and  a  fully  equipped 
machine  shop.  Nearly  all  of  the  buildings  are  of  brick,  witb  slate  roofs. 
The  power  consists  of  a  726  horse-power  Corliss  engine,  driving  the  ma- 
cbluMT  In  both  raw  material  and  finishing  mills  and  the  coal  mill. 

A  shaft  in  an  extension  of  tbe  power  bouse  Is  run  by  the  targe  en- 
gine, or  by  a  260  borse-power  engine,  and  famlahea  power  for  running 
the  stone,  kiln  and  stock  bouses  and  the  electric  light  plant,  also  an 
air  compressor  for  the  coal  plant.  An  Independent  air  compressor  for 
the  quarry  drills  is  located  in  the  main  power  house.  Steam  pump  for 
water  supply  Is  located  Id  the  boiler  room.  There  are  well-equipped 
testing  and  chemical  laboratories.  The  company  has  also  constmcted 
hotises  for  operatives  and  a  general  store.  The  capacity  of  the  plant  Is 
In  process  of  Increase  from  SOO  to  1,600  barrels  a  day. 

TEE  YVLCAinTE  PORTLAITD  CEMENT  COMPAIfT  Is  a  New  Jersey 
corporation,  with  otHces  in  the  Real  Estate  Trust  Building,  Philadel- 
phia: ISO  Fifth  avenne.  New  York;  Chamber  of  Commerce  Building, 
Chicago;  Camden,  N.  J. 

The  works  are  located  st  Vulcanite,  Warren  County,  New  Jersey,  ou 
the  line  of  the  Central  Railroad  of  New  Jers^.  the  postofflce  being 
Phllllpsburg,  N.  J, 
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There  are  three  Independent  mills,  numbered  1,  2  and  3. 
No.  1,  with  a  capacity  or     SOO  barrelB  per  day,  was  erected  In  18911. 
No.  2.  with  a  capacity  of  1,200  barrels  per  day.  was  erected  In  1888. 
No.  3,  with  a  capacity  of  2.000  barrels  per  day,  was  erected  In  1901. 

The  material  used  la  arfcUlaceouH  limestone  or  cement  rock,  wblcb  Is 
quarried  on  the  premises. 

The  company  owns  ZbO  acres  of  land.  Rotary  bllns  are  used.  The 
grinding  Is  done  by  Grllfln  and  ball  and  tube  mills.  The  fuel  used  In 
the  kilns  Is  pulverized  coal.  The  storage  capacity  of  the  several  mills 
ts  250,000  barrels,  which  permits  of  thorough  curing.  The  growth  ot 
the  business  has  been  rapid,  the  production  increasing  from  60,000 
barrels  In  IS9G  to  726,000  barrels  In  1901.  It  has  been  used  In  the  con- 
struction of  many  of  the  largest  and  most  Important  buildings  in  the 
United  States,  In  la^e  quantities  t)y  railroad  companies  and  munici- 
palities and  is  especially  popular  with  the  sidewalk  contractors. 

Analysis  of  the  cement  shows: 

Lime 83.3 

Silica 21.2 

Alnmiaa  and  Iron 10.5 

Magnesia 2,5 

SO, 1.21 

THE  WABASH  PORTLAND  CEMENT  COHPAIfT,  912  UnlOn  Trust 
Building,  Detroit,  Mich.,  Is  an  Indiana  corporation,  with  works  at  Strob, 
Ind.,  on  the  Wabash  railroad,  about  midway  between  Detroit  and  Chi- 
cago, for  the  manufacture  of  Turicey  brand  of  Portland  cement.  The 
materials  need  are  comparatively  dry  and  unusually  uniform  marl,  and 
a  clay  well  sdaptnl  for  cement  manufacture.  The  plant  was  designed 
by  Lflthbury  &  Spackraan.  The  wet  process  Is  used  and  four  rotary  kilns 
are  used,  with  a  dally  capacity  of  about  500  barrels  a  day.  Fire  addi- 
tional kilns  are  belnp  Installed,  which  will  Increase  the  capacity  to  1,200 
barrels  a  day.  Ball  and  tube  mllis  are  used  in  grinding  raw  material 
and  cement  clinker.  A  tube  mill  Is  used  to  pulverize  the  coal  used  tot 
fuel,  which  Is  fed  to  the  kiln  by  blast.  The  works  have  been  In  opera- 
tion since  August,  1900,  and  plans  are  in  preparotlon  for  an  Increase  in 
the  capacity  of  the  works  to  about  1,000  barrels  a  day.  The  average 
analysis  of  the  cement  shows;  Silica,  22.22  per  cent,;  alumina,  7.46; 
Iron  OKlde,  1,80:  lime,  R3.09;  magnesia.  2.83;  sulphuric  snhydrlde,  1,26; 
loss  on  Ignition,  1.34. 

CHAHLF,S  WARNER  COMPANY.  Wilmington,  Del.,  Is  owner  of 
Municipal.  Royal  and  Soverelgti  brands  i^  Portland  cement,  manufac- 
ured  for  them  In  the  Tjebigh  region:'  Warner's  hydraulic  cement  and 
Warner's  Improved  hydraulic  cement,  made  by  mixing  natural  and 
Portland  cement  clinker  and  grinding  them  together.  They  also  manu- 
facture the  Biane  brand  of  stainless  Portland  cement  by  a  process  which 
they  desire  to  keep  secret,  stating  that  It  Is  not  puzzolan,  but  ranks  with 
LaFarge  cement. 

THE  WAYLAND  PORTLAND  CEMENT  COMPANY.  RochesteE, 
N,  Y.,  has  works  at  PerklnsvUle,  N.  Y.,  for  the  manufacture  of  Portland 
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cement  from  marl  end  clay.  Dome  kilns  are  nsed  and  rolls  and  rock 
emery  mlUa  for  grinding  clinker.    See  Note  T,  page  261. 

THE  WBLL8T0N  PORTLAND  CEMENT  COMPANY.  Detroit. 
Mich.,  capltalteed  at  1100,000,  bas  constmcted  works  at  Wellston,  Ohio, 
the  first  cement  being  turned  oat  In  August,  1801.  Umeatone  and  clay 
la  proportlooB  about  fonr  to  one  are  the  moterlale  oaed,  and  they  are 
combined  by  the  dry  process. 

THE  WESTERN  PORTLAND  CEMENT  COMPANY,  Yankton,  S. 
D.,  established  works  In  IgBO  about  four  milcB  west  of  Yankton,  S.  D., 
tor  tbe  mannfactare  of  Portland  cement  from  cha.lk  and  the  plsatlc 
clay  forming  the  subsoil  of  much  of  South  Dakota,  which  orerllefl  the 
chalk,  with  a  tbln  layer  of  waste  material  between.  A  modification  of 
the  English  procesa  Is  used.  The  works  are  located  on  a  hillside  below 
the  quarries  and  clay  beds,  and  tbe  raw  materials  are  run  down  to  tbe 
mixing  platform,  where  the  Ingredients  are  weighed  out  In  the  pr<^r 
proportions  and  dropped  through  chutes  Into  crushers.  Thence  the  mix- 
tare  passes  tbrongb  beaters,  where  It  Is  thoroughly  worked  into  a  wet 
slurry  and  pafised  out  through  a  wire  screen,  from  which  It  passes  Into 
dosage  tanks,  where  It  la  kept  moving  by  reToWlug  arms.  The  slurry 
is  elevated  to  a  second  set  of  beaters  with  finer  screen  and  drops  Into 
aoother  large  tank,  from  which  It  Is  elevated  Into  a  third  tank.  From 
this  it  la  pumped  Into  drying  chambers,  to  be  dried  by  the  waste  heat 
from  the  kilns,  or  to  open-air  drying  areas.  Johnson  Intermittent  kllna 
are  nsed,  charged  with  alternate  layers  of  dried  slurry  and  MUwanbeB 
gaa  coke,  capacity  310  barrels  of  clinker  for  each  charge.  Buckets  run- 
ning on  an  overhead  rail  and  bauled  by  rope,  run  around  the  drying 
yard  and  over  the  kilns  for  charging  the  alr-drled  material.  The  clinker 
Is  crushed,  mn  through  roller  crackers  and  mill  stones.  Berthelet  sepa- 
rators like  those  In  the  Milwaukee  Cement  Works  being  used.  Four 
horizontal  return  tubular  boilers  furnish  steam  for  a  600  horse-power 
Corliss  engine.  Much  of  the  power  transmlssloD  is  by  rope  drives.  There 
is  a  complete  pbyelcal  and  ctiemlcal  laboratory  to  keep  watch  of  raw 
material  and  finished  product.    See  Note  V,  page  261. 

Analyses  of  the  raw  material  and  the  flnisbed  cement  are  as  follows: 

CbalU.  Clky.         Cement. 

Carbonate  of  Lime 88.0 

Lime  2.4  60,0 

Alumina [    -a  »?  1  i          '■'^ 

OiidBoflron (   ^'^  ''■'  )          4.3 

Carbonate  ot  Magnesia. 0.2 

Magnesia 2.7  0,8 

Snlphuric  Acid 1,3  2.0  2.8 

AlkaUes. 0.2  1.3  1.2 

WHITE  CLIFFS  PORTLAND  CEMENT  COMPANY,  White  ClIffB, 
Ark.— No  communlcntlons  have  been  received  from  this  company  and 
It  Is  believed  to  be  out  of  business. 

WHITE  CLIFFS  PORTLAND  CEMENT  AND  CHALK  COM- 
Pany  Is  now  known  as  the  Soatbweatem  Portland  Oement  Company, 
which  see. 
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THE  WHITEHALL  PORTLAND  CBMENT  COKPAKrS  WORKS,  Ce- 
meaton.  Pa.,  were  built  In  1SB9  on  a  modem  desiffn  np<Ki  tbe  prlndple 
of  carrjing  on  tbe  varioni  proceaeea  In  a.  stralgbt  line  'Without  unneces- 
BB17  transfers  or  Interference.  The  property  Inclndes  about  67  acree, 
and  tbe  mannfaetuting  plant  la  located  adjacent  to  tbe  Lehlgb  Vallej 
railroad.  Tbe  usual  Lebigh  Valley  cement  rock  le  used.  Tbe  material 
Is  loaded  on  automatic  side-dumping  cars  at  tbe  qnan?  and  bauled  by 
cable  to  the  crusher,  cars  coming  up  meeting  empti'  cars  going  to 
quarry-  CruBbers  can  be  used  on  either  cement  rock  or  limestone  by 
changing  slides  In  spouts  to  deliver  tq  proper  bins.  There  ar«  four 
cruBherB  located  29  feet  above  the  ground,  and  all  driven  by  one  line- 
shaft.  The  stock  bins  underneath  have  a  capacity  of  4,000  to  G,000 
tons.  The  cement  rock  and  limestone  are  mixed  in  proper  proportions 
and  carried  by  slides  to  tbe  dryers,  of  which  there  are  three  sets  of  two 
eacb,  run  by  a  motor.  From  tbe  dryers  an  elevator  carries  the  material 
to  tbe  raw  stone  grinding  mill,  wblcb  la  equipped  wltb  six  batteries, 
eacb  containing  one  ball  and  one  tube  mtlL  These  batteries  are  divided 
Into  tbree  sets,  eacb  set  baling  Its  Independent  motor.  A  abort  screw 
conveyor  and  an  elevator  carry  tbe  material  to  tbe  stock  bins  over  the 
kilDS  In  tbe  kiln  building.  Tbere  are  two  kiln  departments,  two  flnlab- 
Ing  mill  departments  and  two  stock  bouses,  located  one  on  eacb  side 
of  the  power  and  boiler  rooms,  macblne  sbop  and  cooper  shop,  tbus 
making  two  Independent  lines  from  the  kilns  to  tbe  end.  In  eacb  kiln 
building  there  are  ten  kilns,  S  feet  in  diameter  and  46  feet  long,  con- 
trolled by  variable  speeders.  The  feed  pipes  are  water-Jacketed.  At 
each  end  of  the  kiln  buDdlngg  is  a  coal-grinding  department,  eacb 
containing  two  dryers  and  tube  mills.  Each  set  of  kilns,  dryers  and 
tube  mills  Is  driven  by  a  separate  motor.  The  clinker  storage  bins  are 
18  feet  below  tbe  level  of  the  kiln  floor.  Two  kilns  discbarge  into  one 
bin  at  any  one  time.  Tbe  beat  from  the  clinker  bins  la  taken  off  by 
large  exhaust  fans  and  used  under  tbe  boilers  for  forced  draft,  culm 
being  tbe  fuel  used.  The  clinker  Is  left  here  lijag  enough  to  cool  and 
then  taken  by  elevators  to  the  flnlsblng  mills.  In  tbe  two  flnlsblng 
mill  buildings  are  eight  batteries  of  ball  and  tube  mills  like  those  used 
In  tbe  raw  stone  mill,  divided  Into  four  sets,  eacb  set  being  driven  by 
Its  own  motor.  Elevators  carry  the  msterial  from  the  ball  mills  to  the 
boT>perB  above  the  tube  mills,  where  the  dual  mixture  of  materials  Is 
made.  Conveyors  and  elevators  carry  the  finished  product  from  the 
tube  mills  to  tbe  bins  In  tbe  stock  bouses.  Eacb  stock  bouse  has  ten 
bins,  each  bin  having  a  capacity  of  3,000  to  4,000  barrels  of  cement 
Eacb  pair  of  bins  has  Its  own  elevators  and  packer,  to  which  the 
cement  Is  carried  part  by  gravity  and  part  by  wheeling. 

Tbe  machine  shop  Is  a  flve-storled  building.  On  tbe  first  floor  Is 
the  machine  shop,  with  four  small  engines  for  driving  tbe  packers  and 
elevators  In  tbe  stock  houses,  the  freight  elevator  and  tbe  machinery 
In  the  C04^ier  shop  on  tbe  second  floor.  Tbe  third,  fourth  and  fifth 
floors  give  storage  for  cooper  stock  and  barrels.  In  the  boiler  room 
are  four  GOO  borse-power  batteries  of  boilers,  each  battery  having  two 
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units  and  each  unit  its  aepsrate  amokestack.  Tbe  coal  pocketa  are  well 
located  to  obviate  rebandllng.  In  the  engine  room  are  four  large  gen- 
erators, each  of  225  k.  w.  capacity.  In  two  seta,  each  set  driven  b; 
croBs-compound  Corliss  engines:  also  the  motive  power  for  the  machlu- 
crjr  In  the  kiln  building  and  the  coal-grlndlng  department  There  Is 
an  Independent  auxlllaiy  power  building  containing  an  engine  driving 
a  set  of  generators,  for  emergency  use.  In  the  electric  light  building 
are  three  automatic  engines,  each  driylng  a  dynamo,  alao  a  supply 
room  and  an  air  compressor  to  furnish  power  for  the  drills  used  in  the 
quarry.  In  all  there  are  six  2B0  horse-power  motors.  The  switchboard 
from  which  all  are  aCarte<!i  Is  38  feet  long  and  has  21  panels.  The 
works  can  be  run  ulglit  and  day  by  164  men.  The  worka  will  produce 
2,000  barrels  of  cement  n  day  and  can  be  run  at  a  rate  of  2,500  barrels 
or  mw-e.    The  mill  coat  about  (700,000.    See  Xote  S,  page  261. 

THE  WHITE  STAR  PORTLAND  CEMENT  COMPANY  Is  incor- 
porated to  construct  cement  works.  The  general  office  Is  at  16  Atwater 
street,  Detroit.  The  plans  of  the  company  are  not  yet  aufflctently  defi- 
nite to  warrant  any  statement  of  them. 

THE  WOLVERINE  POKTLAKD  CEMENT  COMPANY,  of  Cold- 
water,  Mich.,  has  been  Incorporated  to  aciinire  the  property  of  the  Mich- 
igan Portland  Cement  Company,  which  see. 

THE  ZENITH  PORTLAND  CEMENT  COMPANY.  Majestic  Build- 
ing, Detroit,  Mich.,  is  constructing  worka  bt  Grass  Lake,  Mich.  Eight 
rotary  kllna  have  been  purchased.  The  company  does  not  have  any  In- 
formatkm  to  ^ve  beyond  that  given  in  the  first  editltn  of  the  Directory. 

FOREIGN  CEMENT  WORKS. 

A  few  hints  as  to  processes  used  In  some  of  the  foreign  cement  works 
will  be  of  Interest  by  way  of  comparlaon  with  American  methods.  It 
should  be  remembered,  however,  that  the  rotary  kiln  is  being  Intro- 
duced quite  rapidly  and  that  within  a  few  years  there  will  be  a.  ma- 
terial change  In  methods  of  burning  and  handling  cement.  A  numbw 
of  descriptions  of  worka  are  available  which  are  not  given,  as  It  Is  nec- 
essary to  restrict  the  space  occupied,  and  methods  only  are  compared, 
not  producta  from  Individual  factorlea. 

AALBORQ  PORIXAND  CEMENT  FABRIK,  Aalborg,  Denmark, 
erected  a  mill  in  1S98,  using  rotary  kilns.  Scbofer  kilns  were  formerly 
used  and  the  prodnct  of  the  mills,  owing  to  good  materials  and  man- 
agement has  always  held  a  high  poBltlou.  The  comparison  of  the  two. 
methods  of  burning  cement  Is  reported  to  show  the  superior  economy  of 
the  rotary  kiln.  English  coal  is  used  and  the  average  production  per 
kiln  per  day  is  J60  barrels,  with  a  coal  consumption  of  120  pounds  per 
barrel,  according  to  statements  in  Lathbury'e  "Rotary  Kiln." 

ALSBN'S  PORTLAND  CRMENT  FABRIK.  Ilzehoe  and  Lagerdorf, 
Oennany. — One  Alsen  mill  is  located  at  Itzehoe,  adjoining  the  clay  de- 
posit used  in  the  plants,  and  two  mills  are  located  four  miles  a^ay,  at 
Lagerdorf,  at  the  chalk  deposit  used.  A  railroad  connects  the  two 
places  and  carries  materials  back  and  forth.  The  grinding  of  cement 
12 
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clinker  aud  packing  of  cement  is  done  at  Itzeboe.  The  wet  proceas  Is 
used  with  wash  mlllB  and  settling  basins,  without  agitators.  The  slurry 
la  made  luto  balls  or  bricks,  dried  In  tunnel  dryers  and  calcined  Id 
Dletzsch  or  other  continuons  vertical  kilns.  Buhr  stones  are  ased  for 
grinding.  The  good  quality  of  materials  and  the  high  technical  ability 
of  the  managers  of  this  plant  hare  held  the  cement  produced  continu- 
ously among  the  very  best  In  the  tnaricets  of  the  world.  Lathbury 
states  in  'Tbe  Rotary  Klin"  that  the  first  rotary  kiln  at  this  plant  was 
Installed  In  1900,  using  the  wet  process  with  slurry  haying  60  per  cent, 
of  water  and  pulverized  coal  for  fuel,  the  design  having  been  made  by 
hlB  firm  and  the  machinery  constructed  In  the  United  States. 

DYCKERHOFF  &  SONS.  Amone,  near  Biebrlch.  Germany.— Tbes« 
works  use  limestone  from  a  quarry  containing  layers  of  hard  and  soft 
limestone  of  uniform  composition  and  a  layer  of  soft  marl,  which  varies 
eomewbat.  Clay  and  fuel  are  brought  to  the  works  on  the  River  Rhine, 
on  the  banks  of  which  the  works  are  situated.  The  hard  limestone  and 
clay  are  mlsed  by  the  dry  process,  the  limestone  being  corrected  if  neces- 
sary by  the  addition  of  proportions  of  the  soft  limestone  and  marl.  The 
materials  are  dried,  crushed  and  pulverized  as  in  the  American  dry 
process,  except  that  mill  stones  are  used  for  grinding  Instead  of  ball 
and  tube  mills.  The  soft  limestone  and  clay  are  prepared  by  the  wet 
process,  with  wash  mills  provided  with  edge-runner  mills  for  grinding 
the  wet  slurry  and  drying  basins.  Tbe  mixtures  prepared  by  the  two 
processes,  being  of  the  same  composition,  are  mixed  In  brick  machines 
In  proper  proportions  to  produce  bricks  of  proper  consistency,  which  are 
farther  dried  by  the  eihnuat  heat  of  the  kilns.  Hoffman  ring  kilns  are 
used.  These  kilns  are  arranged  around  a  circle,  about  twenty  kilns 
completing  the  round.  Tbe  kilns  are  filled  with  layers  of  slurry  bricks 
and  fuel  In  order,  and  tbe  burning  proceeds  from  kiln  to  kiln  around 
the  circle.  Thus  the  group  Is  In  continuous  action  thongh  each  kiln  is 
Intermittent.  Tbe  present  capacity  of  the  works  Is  1,000,000  barrels  a 
year. 

The  Dyckerhoff  Works  were  founded  in  1884  and  are  among  the  old- 
est In  Germany.  Knglnes  aggregating  5,900  horse  power  are  used  in 
the  quarries  and  works  and  1,200  men  are  employed.  The  firm  has 
erected  many  houses  for  the  families  of  their  employes  and  provide 
kindergartens,  cooking  and  Industrial  schools,  soup  kitchens,  bath 
houses  and  other  Institutions  for  their  comfort  and  the  education  of 
their  children. 

THE  GBRMANIA  PORTLAND  CEMENT  WORKS  at  Lehrte  and 
Misbui^,  Germany,  are  the  largest  of  the  German  works  using  marl 
and  clay  and  the  wet  process. 

THE  HANOVER  PORTLAND  CEMENT  WORKS,  with  office  at 
Hanover.  Germany,  are  located  at  Mlsbnrg.  The  materials  used  here 
are  a  bed  of  marl  mixed  with  clay  and  an  underlying  bed  of  clay  mixed 
with  marl,  quarried,  and  analyzed  as  quarried,  that  proper  mixtures 
may  be  made.  At  some  places  In  the  beds  the  proportions  are  correct 
aa  the  material  comes  from  tbe  quarry.    An  American  revolving  dryer 
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takes  tbe  mixture  of  the  weiglied  materials  made  by  an  edge-rnuner 
mill  and  paasee  It  to  mill  stonea  toi  (nitber  dry  mixing  and  grinding, 
-whlcb  iB  continued  In  the  couTeyora  which  carry  the  material  to  storage 
bins.  A  chemical  analysis  Is  made  here  to  Insure  correct  proportions. 
A  email  percentage  of  water  le  added  to  the  powder,  which  la  then  run 
tbroogb  a  brick  machine  In  as  dry  a  state  as  possible.  The  bricks  are  air 
dried  before  final  drying  and  burning  In  Hoffman  kilns.  Tbe  grinding 
iB  done  on  bnhr  stones. 

PORTLAND  CEMENT  FABRIK,  Hemmoor,  office  Postbot  11.  Bam- 
burg,  Germany. — These  works  are  located  at  Hemmoor,  Oste,  have  a 
capacity  of  1,200,000  barrels  a  year  and  are  prompt  In  their  adoption  of 
Improvements  m  methods.  Chalk  and  clay  are  the  materials  used  and 
they  ate  mixed  by  the  wet  process.  Krnpp  ball  mills  and  Smidth  tube 
mills  are  used  in  grinding  and  rotary  kilns  have  recently  been  installed 
for  bnmlng,  with  very  satisfactory  results.  Dletzach  kilns  are  also  In 
use.    Cement  was  first  made  at  the  works  In  1866. 

HBTN  BROTHERS.  I^ueneburg,  Germany,  nse  clay  and  marl;  the 
wnt  process  and  Dletzsch  kilns,  with  Grlffln  mills  for  grinding. 

HILTON,  ANDERSON.  BROOKS  AND  COMPANY.  Hailing, 
Faversham  and  Upntv.  England. — This  company  has  four  plants  for 
making  Portland  cement,  two  large  and  two  small,  located  on  the 
Thames  and  Medway  rivers.  The  materials  are  chalk  from  neighboring 
chalk  cllfTs  and  clay  dredged  from  the  Medway.  They  are  mixed  Id 
wash  mills,  ground  wet  In  buhr  stones  and  dried  lu  the  long  drying 
chamber  of  Johnson  kilns.  Modified  forms  of  these  kltns  are  In  use  at 
the  Western  Portland  Cement  Works,  Yankton,  S.  D.,  and  reference  Is 
made  to  the  description  of  these  works.  The  grinding  is  done  on  mill 
stones.    Griffin  mills  are  also  used  In  the  process  of  pulverizing. 

I.  C.  JOHHSOH  &  CO.,  of  I.iondon  and  Newcastle,  England,  have 
works  for  the  manufacture  of  cement  at  Greenblthe-on -Thames  and 
Gateshead-on-Tyne,  with  a  capacity  of  12,000  barrels  a  week  and  a 
warehouse  capacity  of  120,000  barrels.  This  company  is  now  prepared 
to  furnish  specially  fine  ground  cement  Chemical  analysis  of  the 
cement  shows:  Silica,  22.05;  lime,  62.27;  magnesia,  0.68;  potash,  O.ET; 
soda,  0.70;  oxide  of  iron,  3.30;  alumina.  6.83;  sulphuric  acid,  1.37;  car- 
bonic acid,  0.6G;  water,  0.12;  Insoluble  matter,  O.SO. 

LAGBRDORFER  PORTLAND  CEMENT  FABRIK,  of  Hambnrg, 
Germany,  have  owned  the  cement  works  at  Lagerdorf  since  18S9,  the 
wo^B  having  l>een  started  In  1876. 

The  factory  Is  situated  In  Hoistein  on  the  banks  of  a  shipping  canal, 
which,  through  the  River  Stor,  Is  connected  with  the  River  Elbe.  The 
lighters,  which  are  freighted  at  Lagerdorf  directly  from  the  stores  of 
tbe  factory,  deliver  tbe  cement  In  Hambnrg  to  ocean  vessels.  The  raw 
materials  used  are  pure  chalk,  found  on  the  grounds  of  the  factory,  and 
clay  of  excdlent  quality,  supplied  also  from  Its  own  pits,  In  inexhausti- 
ble quantities.  The  raw  materials  are  treated  in  wash  mills  with 
plenty  of  water,  In  order  to  reduce  them  most  finely,  and  to  Insure 
their  most  intimate  mixture.    The  slurry  thus  attained  Is  very  thin  and 
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liquid;  by  sifting  it.  sand,  coarse  particles  and  vegetable  matter  are  re- 
moved. It  Is  then  passed  on  to  mill  stoaea,  where  the  operatloa  of 
blending  and  mlslng  ia  continued.  Thence  the  Blurry  Is  conveyed  In  con- 
dnlts,  In  which  Impurities,  and  those  parts  of  chalk  and  clay  that  have 
escaped  reduction  are  depoelted  and  removed  from  time  to  time.  None 
of  the  washed  liquid  1b  permitted  to  settle  In  the  backs  until  its  com- 
ponents are  In  the  most  perfect  state  of  amalgamation,  as  described 
before.  In  the  backs  or  settling  basins  the  superfluonB  water  Is  drawn 
off,  and  the  washed  materials  are  left  to  settle  until  they  are  In  a  fit 
condition  for  removal  to  the  brick  preeaes.  During  the  process  of  wash- 
ing a  great  many  samples  of  slurry  are  taken  to  ascertain  Its  chemical 
composition.  The  quality  of  cement  being  aRected  Qrst  by  the  accu- 
racy of  the  r^w  cement  mixture  and  the  perfect  blending  of  Its  Ingredi- 
ents, it  will  be  seen  at  once  that  variations  in  the  composition  most  be 
fonnd  out  and  set  right  without  any  toss  of  time.  By  means  of  exact 
control  the  variation  In  the  percentage  of  carbonate  of  lime  In  the  slurry 
can  be  made  less  than  half  of  1  per  cent.  To  finish  the  mixing  of  chalk 
and  clay  the  stiffened  slurry  Is  conveyed  by  cable  cars  to  a  png  mill, 
and  thence  to  brick  presses.  The  bricks  delivered  by  the  latter  machine 
are  dried  in  drying  flues  and  conveyed  In  a  perfectly  dry  state  to  the 
DIetzsch  kilns,  where  they  are  burnt. 

The  product  of  these  kilns,  the  clinker.  Is  wheded  to  the  mill. 
crushed  by  stone  breaker  and  rollers  and  reduced  to  an  impalpable  pow- 
der by  mill  stones. 

The  ground  cement  is  passed  on  to  a  large  magazine  of  80,000  barrels 
capacity,  kept  In  store  for  some  weeks,  and  does  not  leave  the  factory 
before  It  la  thoroughly  tested  In  the  laboratory. 

There  are  four  steam  engines  of  altogether  676  horse  power;  a  fifth 
one,  of  225  horse  power.  Is  being  mounted,  a  proof  of  the  Increasing 
appreciation  of  the  excellent  qualities  of  the  brand. 

The  backs  or  settling  basins  cover  an  area  of  several  acres,  and 
there  are  ten  double  kllna  of  DIetzsch  design. 

MANNHBIMBR  PORTLAND  CEMENT  FABHIK,  Mannheim  and 
Welsenaii,  Germany. — At  Mannheim  hard  limestone  and  clay  are 
dried,  ground  and  mixed  by  the  dry  process,  made  into  bricks  with  a 
small  amount  of  water.  At  Welsenau  the  same  materials  are  used  as  in 
the  Dyckerhotf  Works,  near  by,  the  hard  and  soft  limestone  and  innrl 
being  powdered  dry  and  the  clay  made  Into  a  slurry  wet  enough  to  make 
bricks  of  proper  consistency,  when  the  two  are  mixed  in  proper  pr(vor- 
tlons.  At  both  plants  the  bricks  are  dried  and  burned  In  DIetzsch  ot  In 
Hoffman  kilns. 

THE  MILBURN  LIME  AND  CEMENT  COMPANY,  Dunedin,  New 
Zealand,  uses  limestone  and  clay,  following  the  English  method  of  manu- 
facture, but  last  year  installed  a  rotary  kiln,  using  a  snpertor  quality 
of  coal  for  fuel.  The  results  are  reported  by  Lathbnry  to  be  very  satis 
factory. 

THE  NEW  ZEALAND  PORTLAND  CEMENT  COMPANY,  Auck- 
land, New  Zealand,  has  also  successfnlly    Installed  a  rotary  kiln  of 
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Latbbury  &  SpacktnaD  desl^.  The  raw  materials  are  llmeBtone  and 
clay,  the  dry  proceaB  la  used  and  powdered  coal  fuel.  Higli  pricea  for 
labor  emphaBlze  the  saving  by  uee  of  the  rotary  kiln. 

THE  SCHIFFERDBCKER  PORTLAND  CEMENT  WORKS  at 
Heidelberg,  Qermany,  use  the  dry  process  with  limestone  and  clay. 

THE  STETTIN-BREDOWER  PORTLAND  CEMENT  FABRIK. 
Stettin  Bredow,  Germany,  operates  works  witb  a  capacity  of  200,000 
barrels  a  year,  which  were  established  In  lS7t.  The  present  process 
was  first  need  In  1884.  Chalk  and  clay  are  the  materials  used,  which  are 
combined  by  the  wet  process,  burned  In  Dletzech  Etagen  kilns  and 
ground  in  bail  and  tube  mills  and  nuder  milt  stones. 
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DIRECTORY  Or  AMERICAN  CEMENT 
INDUSTRIES. 

CEMENT  MANUFACTURERS. 

Tbe  following  list  gtvea  the  names  and  addresses  of  all  maitufac- 
tnrers  of  Portland  cement  which  have  been  oblalnable  ami  of  all  the 
important  inaniifaetiirMs  of  natnral  hydraulic  cemeut.  All  reliable 
loforniatlon  obtained  regarding  otHcers.  capitalization,  location  and  ca- 
pacity of  works,  brands  niaimfactured,  capacity,  general  sales  agents 
and  shipping  faclUtlea  Is  given,  for  nearly  all  worka  of  Importance  tbi^ 
Information  Is  cmnidete. 

In  tbe  list  are  also  Included  some  plants  wblcta  aie  not  now  In  opera- 
tion, a  number  which  are  not  yet  completed,  and  such  recent  Incorpora- 
tlons  aa  ahow  eTidence  of  early  beginning  of  constnictl^  of  planta,  ' 
Completeneaa  In  this  last  class  la  not  expected  and  additions  are  mada 
to  tbe  manuscript  Hat  weekly  or  oftener.  Ware  than  200  entries  will  t>e 
found,  exceeding  the  number  reported  annually  by  the  United  States 
Geological  Surv^.  Several  entries  have  been  omitted  from  the  list 
tvhich  appeared  last  year.  Tbe  reaamiB  for  tbe  omissions  will  be  founcl 
In  the  chapter  on  Deecriptlons  of  Works. 

Reference  should  be  made  for  further  partlcnlars  regarding  the 
manufacturing  operations  of  the  companies  to  tbe  chapter  on  Descrip- 
tlons  of  Works  and  Processea  of  Making  Oem^it  [receding'. 

The  list  ot  American  companies.  Including  Canada,  Mexico  and  Sontb 
AmorlCB,  IB  followed  by  a  list  of  prominent  Eurt^tean  companies.  The 
kind  of  cement  manufactured  Is  stated  with  the  name  of  brand.  As 
aome  companies  manufacture  both  natural  hydraulic  and  Portland 
rements.  no  dlvlslcn  Into  classes  hsa  been  made,  to  avoid  unnecessary 
repetitlcMi. 

AKHON  CEMENT  WORKS,  Akron,  N.  Y.    See  Note  Z,  page  2G1.    Dl— 
Union  Akron  Cement  Company,  Sales  Agents,  141  Erie  St,  Buf- 
falo. N.  T. 
Manufacturers  of  Red  Star  brand  natural  hydraulic  cement. 

On  New  Tork  Central  &  Hudson  River  railroad. 
ALABAIU  POSTLAITD  CEMENT  COHPANY,  Ltd.,  DemcqtcdiB,  Ala.— 

Old 
J.  L.  Richardson,  Pres.,  London,  Eng. 


HASSAN,  TAGGE  &  DEAN, 

ENGINEERS    AND    CHEMISTS. 
810  Union  Trust  Building.  -  DETROIT,  MICHIGAN. 
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Alabama  Purtland  Cement  Compinr— CuntlnuFd. 
P.  EylDiid,  Sec';,  IadcJod.  Eng. 
TbomaB  C.  Calms,  Geo'l  Ugr. 
Hampton  Smith,  Sales  Agent,  Birmin|^m.  Ala. 

Capitalization,  UOO.OOO. 

Mnnufactarers  Red  Diamond  A.  P.  C.  brand  rortlaad  ceiuent 

Capacity,  500  barrclB  per  day. 
On  Soutbern  railway. 
ALAMO  CEMENT  COMPANY,  San  Antwilo,  Tex.—  Gle 

C.  Baumberger,  Pres.  and  Cbemlst.  Sao  Antonio,  Tes. 
Dr.  F.  J.  Hultmyer.  Vlce-Prea.,  San  Antonio,  Tes. 
F.  W.  Cook,  Jr.,  Sec'y,  San  Antonio,  Tex. 
NIc.  BchlaB,  Snpt.,  San  Antonio.  Tex. 

Capitallznllon.    See  Note  V,  page  251. 

Capacity.  250  batrela  a  day. 

Manufacturers  of  Alamo  Portland  and  natural  hydnnllc  ce- 

On  International  ft  Great  Northern.  San  Antonio  &  AransaB  Pass, 
Galveeton,  Hamburg  ft  San  Antonio,  and  San  Antonio  ft  Gulf  railroads. 
ALMA  PORTLAND  CEMENT  COMPANY,  Pblladdpbia,  Pa.  Workaat 
Wellstw,  O.—  Did 

B.  B.  Latbbniy,  Pres.,  PblladelpbIa,  Pa. 
n.  W.  Grafly,  Treas.,  Philadelpbla,  Pa. 
F.  D.  Ewlng,  Sec'y,  .TackBon,  O. 
Samuel  Fowden,  Supt.,  Wellaton,  O. 
Capital,  1150,000. 
Capacity,  451)  barrels  a  day. 
Manufacturers  Alma  brand  Portland  cement. 
On  Columbus,  Hocking  Valley  &  Toledo,  Cincinnati,  Hamilton  ft  Day- 
ton, Baltimore  &  Ohio  Southnestem  and  Detroit  Southern  railroads. 
L.  ALMENDARES,  Havana,  Cuba.     Bronze  medal  at  Pan-American 

Exposition  for  cement 
THE  ALPENA  PORTLAITD  CEMENT  COMPANY,  Alpenn,  Ttllcb.—    Clc 
Frank  W.  Gilchrist.  Pres.  and  Dir.,  Alpena.  Mich. 
Wm.  B.  Comstock,  Vice  Pres.  and  DIr..  Alpena.  Mich. 
Geo.  J.  Robinson,  Sec'y  and  Dir.,  Alpena,  MIcb. 
Wm.  H.  Johnson.  Treaa.  and  Dlr,  Alpena.  Mich. 
Allen  Fletcher,  Auditor  and  Dlr..  Alpenn.  Mich. 
John  Monaghan.  Dlr.,  Alpena,  Mich. 
Chaa.  H.  Reynolds,  Dlr.,  Alpena,  Mich. 
Joseph  H.  Colt,  Dlr..  Alpena,  Mich. 
Walter  8.  Russell.  Dlr..  Detroit,  Mich. 
Frank  M.  Haldeman,  Supt..  Alpena,  MIcb. 
Stephen  Ludlow,  Frank  Monaghan,  ChemEsta,  Alpenn.  MIcb. 

F.  R.  Potter,  Bualness  Mfcr..  Alpena,  MIcb. 
Capitalization,  (500.000. 

Capacity.  800  barrels  a  day. 

Mnnatacturers  of  Alpena  brand  Portland  cement. 
On  Detroit  ft  Mackinac  railroad  and  Lake  Huron. 
ALPHA  POSTLAND  CEMENT  COMPANY.     General  office  nnd  works. 
Alpha,  N,  J.—  BU 

W.  M.  McKelTy.  Prea.  and  Dir.,  Pittsburg,  Pa. 
A.  F.  Geratell.  Vlce-Pres.  and  Gen'l  Mgr.  and  Dlr.,  Easton.  Pa. 

G.  S.  Brown,  Sec'y  and  TresB..  Easton,  Pa. 
J.  M.  Lockbart,  Dlr..  Pittsburg.  Pa. 

3.  H.  Lockhart,  Dir..  Pittsburg.  Pn. 
Chaa.  E.  Pope.  Dlr.,  Pittsburg,  Pa. 
Howard  Rieget,  Dlr.,  Rlegelsvilie,  N.  J, 
John  B.  Wight.  Dlr..  Washington,  n.  C. 
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HariT  Drew,  Chemist,  623  High  street,  Easton,  Pa. 
Brancb  Sales  Offices— 90S-10  HairlBon    Bldg.,  Philadelphia,  Pa.; 
Ballders'  Exchange,  Baltimore,  Md.;  313  Bond  Bldg.,  Washing- 
ton, D.  C;  710  Elllcott  Siinare,  Buffalo,  N.  T.;  740  Marqaette 
Bldg.,  Chicago,  III. 
James  A.  Davis  &  Co.,  Sales  Agents,  Boston,  Mass. 
Pope  Cement  &,  Brick  Co.,  421  Wood  St.,  Pitt8l>urgb,  Pa..  Sales 
Agents. 

Capitalization.  $1,000,000. 
Capacity,  4.000  barrels  a  day. 
Manufactoren  Alpha  brand  Portland  cement. 
On  Leblgb  Valley  railroad. 
ALSEirS  AMERICAN  POBTLAHD  CEMENT  WORKS  COMPAHY.    See 
Note  X,  on  page  251.    Works  at  West  Camp,  N.  Y.—  Al- 

ii. Weasel,  W.  Wlllons,  H.  Baasch,  H.  Hick,  A.  O.  Babsoti,  B.  8. 

Sinclair,  incorporators. 
Sinclair  &  Babaon,  Agents,  No.  143  liberty  street.  New  Tork  City. 
CapitallaaUon,  (2,350,000. 
Proposed  capacity,  1,800  barrels  a  day. 
On  West  Shore  railroad  and  Hudson  river. 
THE  ALTA  PORTLAND  CEMENT  COMPANY,  Ruahsylvanla.  O.    See 

Note  D,  page  261.  B ■ 

On  CleTeland.  Cincinnati,  Chicago  &  St.  Louia  railroad. 
E.  B.  ALVORD  &C0.,  Jamesvllle,  N.  Y.    See  Note  Z,  page  251.  Clg 

Manafactnrcrs  of  natural  hydraulic  cement 
THE  AMERICAN  CEMENT  COMPANY  OP  NEW  JERSEY.    Offices,  22 
and  Z4  South  Fifteenth  street,  Philadelphia,  Pa.  Ala 

Robert  W.  Lesl^,  Prcs.,  22  H.  Fifteenth  St,  Philadelphia. 
George  W.  Norrls,  Vlce-Pres,.  "Tbe  Bourse."  Pblladelphla. 
F.  J.  Jlggene,  Treas.,  22  8.  Fifteenth  8t,  Philadelphia. 
H.  B.  Wamet,  Bec'y,  22  8.  Fifteenth  St,  Philadelphia, 
John  W.  Eckert,  Ppes.  Mfg.  Dept,  Egypt,  Lehigh  Co.,  Pa, 
GapltallzatiOD— Stocks,  f2.000,000;  bonds,  f930,000. 
Owns  the  Jordan  Portland  Cement  Worka,  at  Jordan,  Onondaga 

Co.,  N.  Y. 
Capacity,  400  barrels  dally. 
On  New  York  Central  railroad. 

Also  owner  of  all  the  stock  of  the  American  Cement  Company  of 
Pennsylvania  (see  below);  of  the  l/esley  and  Trlnkle  Company,  and  of 
tbe  United  Building  Material  Company.  It  is  also  developing  tbe  Tide- 
water Cement  Works,  near  Newport  News,  Va. 

Sales  agents,  Lesley  &  Trlnkle  Co.,  24  S.  Fifteenth  St,  Philadelphia, 
Pa.;  United  Building  Material  Company,  13-31  Park  Row,  New  York. 

ALPHA    PORTLAND 

THE, 

RECONI£ED  iTANDAILD 

AMERICAN   BRAND. 

brand  only  manufaclured  

^a  slrictly  siraighl  Port- 
land—which ia  uniformi- 

ly  and  general  excellence  a.Btmi  o»isaa  ahd 

cao  not  be  equalled.  ALPHA.  N.  J 


Giant"  Portland  Cement. 


"THE  OLD  DELIABLE ." 


Manuractured  since  1883. 


AMERICAN  PORTLAND  CEMENT  INDUSTRY 

USED  ON  THE 

Twelve  EngltieerinB;  Wonders  of  tlie  World. 


Tin  celebrated  JOHNSTOWN  BRIDGE  <bullt  frith  "'Giant  ■•  and  "  Union  "  cement) , 
hkb  stood  the  ireat  flood  o(  H*;,  1889,  within  ali  months  alter  it  was  built. 

TtK  RAPID  TRANSIT  UNDER-GROUND  RAILWAY  in  New  York  the  larsest 
itt-wajBverconstnicted.  and  which  the  CtiielBDiineeieUtee  will  nguln  1,51)0,000  barrels 
cement,  and  Is  tbe  larsest  slnile  coatract  for  cement  ever  let  In  the  world. 

The  CORNELL  DAM,  tt  the  New  Croton  aqueduct,  the  larfreat  mawmrr  dam  In  the 
wid. 

<  the  New  York  Cmton  Auueduct  STstem,  tbe 

The  READING  SUB-WAY  in  Philadelphia,  one  ol  tbe  mcst  Immnant  sub-wayserer 

The  NIAGARA  FALLS  TUNNEL,  ol  tbe  Niagara  Falls  Power  Company.    Tbe 

Tbe  ROCKVILLE  BRIDGEof  tbe  Pennsylfanla  Railroad,  at  Rockfllle.  Pa.  3.820- 


da  under  a  slsale  control  in  the  United  States. 

The  NEW  WACHU8ETT  DAM  <i  the  Boston  Metropolitan  Water  Systi 


o(  water  stored  being:  some  60,000,000,000  lalions  in  all,  or  twice 
Cmton  Dam  ol  tbe  New  York  Aqueduct  System. 


'  CHIUNEY  ol  the  Ninety-Slith  Street  Power-House  ot  tbe  Metropolitan  Street 
f.  New  York-the  highest  chimney  in  the  United  Statea— 353  (eet  hiah. 

tea  buyins  "Giant"  cement  lor  the  past  sixteen  years,  and  who  still  continue  to 


THE  ^MEHICA/f  CEME/fT  CO. 

-. WOUKS 

be  Egypt  Portland  Cement  Works.  I  Tbe  Giant  Portland  Cemeat  Works. 

be  Pennsy Wan ia  Portland  Cement  Worlcs.    TbeGiant  Rotary  Portland  Cement  Works. 
be  ColumUan  Portland  Cement  Works.       I  Tbe  Jordan.  N.  Y.  Portland  Cement  Works. 
The  Central  Portland  Cement  Works. 

Office  22  and  24  South  Fifteenth  St.,  PHILADELPHIA,  PA. 
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AHBRICAH  CBHBHT  COMPAHY  OF  PENVSTLVAHIA.    Offlcee.  No.  22 
S.  Flfteeutli  St..  PblladelpblB.  Pa. 

John  W.  Eckert.  Pres.,  Egypt,  Leblgb  Co.,  Peon- 

Bylvanin. 
Ilobert  W.  liesley.  Vlce-Pres.  and  Treas..  22  S.  Fif- 

iteenth  St..  Phlladelphfa.  Pa. 
Harry  B.  Warner,  Seo^y.  22  S.  Fifteentli  St..  Phll- 
ndelplila,  Pa. 
Lesley  &  Trinkle  Co..  Sales  Agents,  24  S.  Fifteenth 

St..  Philadelphia,  Pa. 
I'i?lteil  Bullillng  Material  Co.,  Sales  Agents.  13-21 
Park  How.  New  York. 
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Works:  Egypt  Portland  Cemeut  Works,  Pennsylvania  Portland 
Oem^it  Worfcs.  Columbia  Portland  GemcDt  W<»'lc8,  Qlant  Ptxtlaad  Oe- 
ntent  Works.  Giant  llotary  Portland  Cement  Works,  Central  Portland 
Cement  M'orks,  aU  at  Egypt.  LehJgh  county.  Pennsylvania. 

Manofactnrera  of  "Giant"  and  "Gtdumbls"  brands  Portland  cemmt, 
"Improved  Union"  t»vnd  (mixtnre  ot  natural  and  Portland  cement)  and 
"Union"  brand  natoral  hydranllc  cement. 

On  Ironton  railroad  branch  from  Lebigh  Valley  railroad. 

Capacity  for  all  brands.  1,000  barrels  per  day. 

All  of  tbe  capital  atock  of  tbe  American  Cement  Company  of  Penn- 
riylvanla  Is  owned  by  the  American  Cement  Company  ot  New  Jersey. 
(See  above.) 


3X1  tells  the  tate  o(  Ihr  pennawnCE  and  stability  nl  the  "Giant"  Brand  d  Porttaod  cemeat. 

AMERICAN  PORTI^ND  CEMENT  COMPANY,  P.  O.  Boi  240,  Den- 
ver. Coi.     Works  under  ponstrutrtlon  at  19th  and  Platte  river. — 
Snmner  Davis.  Pres.,  P.  O.  Boi  240.  Denver,  Col. 
S.  K.  Paxton,  Vlce-I'res.,  P.  O.  Box  240,  Denver,  Col. 
John  Wyss,  Sec'.v-Trens..  P.  0.  Box  340.  Denver.  Col. 
Thos.  M.  Edwanla.  Gen.  Supt.,  P.  O.  Box  240,  Denver,  Col.    ■ 
Capital.  $250,000. 


Atlas. 
Portland  Cement 

IS  WE ... 

STANDARD 
...AMERICAS  BRAND... 

4*   A    ^    4H 

Atlas  Portland  Cement  Company 

30  Broad  Street,  Hew  York. 

Google 
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THE  ATLAS  PORTLAHD  CEMENT  COMPANY,  No.  3D  Broad  St.  New 
York,  N.  Y.  Works  at  Goplay  and  Nmbampton,  Pa.  Works  under 
constructlwi  at  Hannibal,  Mo. —  Ala 

J.  Rogen  Maxw^l,  Pres.,  No.  30  Broad  St.,  New  Tork. 
Alfonso  de  Navarro,  2d  Vtce-Pres.,  No.  80  Broad  St,  New  Tork. 
Henry  Graves,  Jr„  Sec'y.  No.  30  Broad  St,  New  Tork, 
Howard  W.  Maxwell,  Treas.,  No.  30  Brood  8t,  Now  York. 
J.  B.  Ma:xwell,  Jr.,  Ase't  Treas.,  No.  SO  Broad  St.,  New  York. 
H.  J.  Seaman,  Sapt.,  Northampton,  Pa. 
EL  H.  Hurry,  Enf^.,  Northampton,  Pa. 

HunklDB-WllllB  Ume  and  Cement  Co.,  Sales  Agents,  St  Louis,  Mo. 
Waldo  Broa,  Agts..  102  Milk  St.,  Boston,  Mass.' 
Mescham  &  Wright.  Sales  Agents,  308  Chamber  of  Commerce 

Bldg.,  Chicago,  111. 
Western  Lime  and  Cement  Co.,  Sales  Agents,  Milwaukee.  Wis. 
Northwestern  Lime  Co..  Sales  Agents.  St.  Paul,  Mian. 
Paragon  Plaster  Co.,  Sales  AgentB,  Warren  and  James  Sts.,  Syra- 
cuse, N.  Y. 

Cairftallaatlon.    See  Note  V,  page  251. 

Capacity,  3,500,000  barrels,  increasing  to  6,000.000  atmually. 
Manufacturers  Atlas  brand  Portland  cement. 
On  Lehigh  Valley  railroad  and  Central  railroad  of  New  Jersey. 
BANGS  &  GAYNOR.  FayettL-viUe,  N.  Y.     See  Note  Z,  page  251.        Die 
William  T.  Gaynor,  Partner  and  Bnpt,,  Fayettevllle,  N.  Y. 
Anson  M.  Bongs,  Partner,  PayetteTllle,  N,  Y. 
Capacity,  300  barrels  a  day. 

Manufacturers  Bangs  &  Gaynor  Star  brand  natural  hydratdlc 
cement. 
On  Chenango  branch  of  West  Shore  railroad. 
BANNER  CEMENT  COMPANY,  Masonic  Temple,  Chicago,  III.   Works 
at  CementTille,  Ind. —  HI— 

A.    Newton,    Pres.  and  Gen'l  Mgr.,   1106  Masonic  Temple,  Chi- 
cago, III. 
Wm.  B.  Hill,  Vlce-Pres.,  Kansas  City,  Mo. 

C.  C.  Bishop,  Sec'y  and  Treas.,  1105  Masonic  Temple,  Chicago,  111. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
Afarblehead  iJme  Co.,  Sales  Agents,  Masonic  Temple,  Chicago,  111. 
Western  White  Lime  Co.,  Sales  Agents,  Kansas  City,  Mo. 
Capltnlizatlon.    See  Note  V,  page  251. 

Manufacturers    Banner    brand    LouisTille    natural    hydraulic 
cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  SL  Louis  railroad. 
BATH  PORTLAND  CEMENT  COMPANY.— P.  C.  RockafeUow,  Wm. 

Goyle,  Frank  Reeder,  .Tr.,  Easton,  Pa.,  Incorporators. 
JOHN  BATTLE  ESTATE.  Thorrfd,  Ont.  Can.    See  Notes  V  and  Z, 
page  251. 

MannfacturM^  natural  hydraulic  cement 
BEAVER   PORTLAND   CEMENT  COMPANY,   Ltd.,   Marlbant,   Ont. 
Can.     Owned  by  Canadian  Portland  Cement  Company,  Deseronto, 
Out— 

Capacity,  700  barrels  a  day. 
On  Bay  of  Quinte  railroad. 
JAMES  BEHAN  ESTATE,  MaaUus.  N.  Y.  See  Note  Z,  page  261.—    lie 
John  J.  Costello.  Supt.  ManUns,  N.  T. 
Capacity,  1,000  barrels  a  day. 
Manufacturers  of  ManUns  natural  I^drauUc  cement 
On  Chenango  branch  of  West  Shore  railroad. 
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BBLLAIRE  PORTLAND  CEMENT  CO..  Bellalre.  Mich.  George  Beetl. 
Mt.  Pleagant,  Miph.;  Judge  S.  B.  DuboU,  \V.  A.  NortMi,  John  C.  Dar- 
Uoff,  SL  JohD'a,  Mich.;  Louie  W.  Tolles,  A.  B.  Wooten,  N.  Richards, 
C,  B.  Densmore.  Bellaire,  Ulch.,  .lncDrpgra.torB. 
AuthMlzed  capitalization ,  (360,000. 

BIRMINGHAM  OEMBNT  COMPANY.  Ensley,  Ala.—  d 

T.  B.  Baldwin,  Prea.  and  Ulr.,  18  Wall  St.,  New  York,  N.  T. 
J.  D.  Cheever,  Treaa.  nud  Dir.,  18  Wall  St.,  New  York,  N.  Y, 
W.  H.  Patterecm,  Dlr.,  100  Broadway,  New  York. 
Andrew  Onderdoak,  Dir.,  New  York  City,  N,  Y. 
A.  W.  Haskell,  Dlr.,  Birmingham.  Ala. 
W.  T.  Archer,  Gen.  Mgr. 
Capitalization  1300,000. 
Capacity,  400  barrels  per  day. 

Manufacturers  Soottaem  Cross  brand  Portland    cement  (ptu- 
zulan). 
On  LonlBvlUe  &  Nashville,  Frisco  ayatem,  Sontbem,  Alabama  Great 
Sonthem  and  Central  of  Georgia  railroads. 

BLAOKWELL  OBMENT  COMPANY,  Blackwell.  Okla.    See  Note  V, 
page  261.  Jl— 

BLUE  KIDGE  CEMENT  AND  UMB  WORKS,  Blue  Ridge  Springs, 
Va.    Works  idle. 
On  Norfolk  &  Western  railway. 
BONNEVILLE    PORTLAND    CBMENT    COMPANY,    604-B    FtdeUty 
Bldg.,  Philadelphia.  Pa.    Works  at  Si^rled,  Pa.  F— c 

W.  H.  Harding.  Pres..  Baltimore.  Md. 
C.  H.  Breerwood.  Sec'y  and  Treas..  Philadelphia,  Pa. 
F.  F.  Oomatock,  Agent,  New  York  office. 
CapltallEatlon.  1600,000. 
Capacity.  1,500  barrels  a  day. 

Manufacturers  Star  and  Standard  brands,  Portland  cement. 
Manufacturere  Bonneville  and  Improved  BonneTllle  natural  hy- 
draulic cement. 
On  Central  Railroad  of  New  Jersey. 
BRIDGES  &  HENDERSON,  Hancock,  Md.    See  Round  Top  Hydraulic 

Cement  Co. 
THE  BRIER  HILL  IRON  AND  COAL  COMPANY.  Youngatown,  O.— 
George  Tod,  Pres..  Yonngstown,  O.  CI— 

H.  H.  Stambaugb,  Sec'y.  YoungBtowB,  0. 
J.  G.  Butler,  Gen.  Mgr.,  Yonngstown,  O. 
David  Tod,  General  Salen  Agent,  Youngstovn,  0. 
Reed  F.  Blair  &  Co.,  Sales  Agents,  Lewis  Block.  Pittsburg.  Pa. 
Capitalization — No   aeparate  capItaUzaLinn   foe   cemeui   ueymi- 

ment. 
Manufacturers  Brier  Hill  brand  Portland  cement  (Puzzolan). 
On  Erie,  Lake  Shore  &  Michigan  Southern,  Erie  &  Ashtabula  division 
of  Pennsylvania.  Pittsburg  &  Brie,  and  Pittsburg  &  Western  railroads. 
THE  BHONSOK  PORTtAHD  CEMENT  COMPAHY,  Bronson,  Mich.— Blc 
J.  F.  Townsend,  I'rea.  and  Gen.  Mgr.,  Akron,  O. 
Ohas.  Smith,  VIce-Pres.,  Bronson,  Mich. 
J.  F.  Hutton.  Sec'y  and  Treas.,  Bronson,  Mich. 
Eber  Davis,  Supt.  and  Bngr.,  Bronson,  Mich. 
W.  H.  Simmons,  Chemist.  Bronson,  Mich. 
Capitalization.  1500,000. 
Capacity,  1.200  barrels  a  day. 
Manufacturers  Bronson  Portland  cement. 
On  Lake  ShOTe  &  Michigan  Southern  railroad. 
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BrCKEYE    PORTLAND    CEMENT    COMPANY.    Belief oataloe.    O. 
Works  at  Harper,  O.—  GSd 

H.  S.  BartholomeTT,  Pres..  Bellet<»italne,  O. 
G.  W.  Bartholoniew.  Tre&a.,  Belief onta Id e,  O. 
Fred  W.  Brown,  Sec'y,  BeUetontalne,  O. 
Capitalization,  t600,000. 
Capacity.  100  barrels  per  day. 
Manufacturers  of  Buckeye  Portland  cement. 
BUOKHORN  PORTLAND  CEMENT  COMPANY.    Works  at  Manhelm. 
W.  Va.    Now  owned  by  John  T.  McGraw,  Qrafton,  W.  Va. 
On  Baltimore  &  Ohio  railroad. 
BUFFALO  CEMENT  COMPANY,  Ltd.,  No.  110  FnuUdtn  St.,  Bnffalo, 
N.  Y.     Works  at  Intersection  of  Main  and  Amherst  Sts.,  Bnffalo, 
N.  Y.—  Blc 

Lewis  J.  Bennett,  Pres.,  No.  110  Franklin  St.,  Buffalo,  N.  Y. 
James  P.  Wood.  VIce-Pres.,  No.  110  FraokllD  St,  Buffalo.  N.  Y. 
Leslie  J.  Bennett,  Sec'y.  No.  IIO  Franklin  St.,  Buffalo.  N.  Y. 
Capitalization,  flOO.OOO  (nominal). 

Manufactiirera  Buffalo  brand  natural  hydraulic  cement. 
Capacity,  240,000  barrels  annually. 
Manufacturers  Buffalo  Portland  cement. 
Capacity,  40,000  barrels  annually. 
(See  description  of  works.) 
On  the  I^ke  Shore  &  Michigan  Soutbem;  Michigan  Central;  Buffalo, 
Rochester  A  Pittsburg;  New  York  Central  &  Hudson  River;  Western 
New  Vork  &  Pennsylvania;  West  Shotv;  EMe;  New  York,  Chicago  &  St 
Louis;    Lehigh    Valley:    Delaware.    I.ackawaDna    &    Western;  Grand 
Tnmk,  and  Wabash  railroads. 

CAXIFORNIA  CEMENT  AND  LIMB  COMPANY.  328  Montgomery 
St.,  Son  Francisco,  Cal.     Works  projected  In  San  Joaquin  County, 
near  Stockton,  Cal. 
E.  N.  Harmon,  Pres. 
W.  J.  Bartnet%  Vlce-Pres. 
Festus  O.  Lewis,  Sec'y. 
C.  Boese,  Treaa. 
M.  A.  Murphy,  Gen.  Mgr. 
Capitalization,  |1,000,000. 

Proposed  mlDlmnm  capadty,  600  barrels  a  day. 
CALIFOIUTU  PDRTLAVD  CEMENT  COHFAIIY,  104  South  Broadway, 
Los  Angeles.  Cal.    Works  at  Colton,  Cal.—  I— d 

C.  W.  Smith,  Pres..  Pasadena,  Gal. 
S.  W.  Little,  Vlce-Pres.,  Los  Angeles,  Cat 
— . —     j-JO,  "Doiutrman,  Spf'y,  I-o*  Angeles,  Cal. 
Jos.  Brown,  Dlr.,  Los  Angeles,  Cal. 

Frank  H.  Jackson.  Dlr.  and  Sales  Agent  Los  Angeles.  Gal. 
Robert  Strong,  Dlr..  Paaadena,  Cal. 
Chaa.  Albright  Supt,  Colton,  Cal. 
Edw.  Duryee,  Chemist,  Colton,  Cal. 
Capitalization,  fGOO,000. 
Capacity,  375  barrels  a  day. 

Manufacturers  C<Hton  brand  California  Portland  cement 
On  Southern  Paelflc  and  Atchison,  Topeka  &  Sonte  Fe  railroads. 
CALUMET  PORTLAND  CEMENT  COMPANY,  3901  Lowe  Ave.,  Chi- 
cago. III.     See  Note  V,  page  251,  and    chapter   on    Descriptions   of 
Works. 

Manufacturers  of  silica  Portland  cement. 
THE  CANADIAN  PORTLAND  CEMENT  COMPANY,  Ltd.,  DeSCTonto, 
Ont.  Can.    Works  at  Strathcona  and  Marlbank,  Ont.;  also  owns  the 
St  Lawrence  Portland  Cement  Company,  of  MootreaL  Blc 
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Tie  CjuixUin  Portland  Cement  Coapanr  -CiBtined. 

B.  W.  Rathbtin,  Ptea..  DeoerantOw  Ont. 

F.  O.  B.  AUan,  Uana^nc  Mr.,  Deaeronto.  OnL 

Jas.  DobBon,  Dlr.,  Phllsddpliit.  P«. 

O.  A.  HutNi,  Dlr.,  Tonmtov  Ont 

R.  G.  Carter,  Dir.,  MoDtreftl.  Qne. 

U.  J.  Haney,  Dir.,  Toronto.  Out. 

W.  D.  HatthewB,  Dir.,  ToroDto,  Oat 

B,  Walter  Ratbbnn,  Dir^  DeaeroDttx  Ont 
S,  T.  Hopper,  Dlr.,  Hontnal,  Que. 

W.  Blchards,  Snpt  Stratlicona  Wodu. 
The  Rathbun  Co.,  Sales  Agents,  Desotuilo,  Ont. 
GaidtaUsatlon,  $1,450,000. 
OapadtT,  1,500  barrels  a  day. 

Hannfactnrers  of  Rathbnn's  Star  and  Beaver  brands  of  Port- 
land cement  and  CitadH  and  Enalgn  brands  of  Blllca  Port- 
land cement. 
On  Baj'  of  Qninte,  Grand  Trunk  and  Canadian  Psclflc  railways. 
THB  OAMON  GITZ  CEMENT  COMPANY,  Canon  City,  Colo.    See  Note 
V,  page  251. 

Cwrad  M^ers,  Prea. 
J.  W.  Meeks.  Vlce-Pres, 
A.  Teoward,  Sec"?  and  Treas. 
Capitol.  ^0.000. 
On  AtchtBon.  Topeka  &  Sante  Fe.,  Cantm  City  &,  CriM>le  Creek  and 
Denver  &  Bio  Grande  nUlroads. 

CAPITAL  PORTLAND  CEMENT  COMPANY,  602-603  Broad  St..  Tren- 
ton, N.  J.    Works  proposed  st  Ste warts vllle,  N.  J. — 

John  W.  MannlDg,  Pres.,  Tieafi.  and  Dir.,  20  S.  Broad  St..  Trentmi. 

N.  J. 
Wallace  Buckman,  Vlce-Pres.  and  Dlr. 
Tbw.  P.  Uarsball.  Sec';,  rransfer  Agt.  and  Dlr..  602  Broad  St, 

Trenton,  N.  J. 
A.  H.  Blgelow,  Gen.  Mgr.  and  Dir.,  Stewarts ville.  N.  J. 
Dr.  W.  O.  Anderson,  Dir. 
CapltaUzatlrai.  $3,000,000. 
Proposed  capacity,  1,000  barrela. 
Oq  Delaware,  Lackawanna  &  Western.  Central  of  New  Jersey,  Penn- 
sylvania, Ijeblgh  Valley  and  I-ehlgh  &,  Hudson  Biver  railroads  and  Mor- 
ris canal. 

CAROLINA- POBTI,AND    CEMENT    COMPANY,    Charleston.    S.    C. 
Reported  to  contemplate  addition  of  cement  plant.  HI— 

J.  Ross  Hanaban,  Free..  Charleston,  S.  C. 
Geo.  H.  MoITett,  Treas.  and  Solicitor,  Charlestoa,  S.  C. 
P.  O.  Hanahan,  Sec'y  and  Mgr.,  Charleston.  S.  C. 
Frank  C.  Ford.  Ass't  Sec'y,  Charleston,  S.  C. 
CASSADAGA  CEMENT  COMPANY.  Caaaadaga,  N.  T.    Sei!  Note.  T, 
page  251. 

Jensen.  Snpt. 

On  Dunkirk.  Allegheny  Valley  &  Pittsburg  railroad. 
CASTALIA  POKTLAKD  CEMKKT  COMPANY,  701-702  Publication  Build- 
ing, Pittsburg,  Ph.    Works  at  Castalla,  O.—  Clc 
W.  J.  Prentice,  Pres.  and  Dlr,  Pittsburg,  Pa. 
John  S.  Craig.  VIce-Pres.  and  Dlr.,  Pitiabui^.  Pa. 
Geo.  W.  Hacknett,  Sec'y  aiid  Dlr.  and  Gen.  Mgr.,  Pltlsburg.  Pa, 
Geo.  J.  Gorman,  Treas.  and  Dlr.,  Plttsbtu^,  Pa. 
J.  M.  Porter,  Dlr.,  Plttsburit,  Pa. 
S.  W.  Cunningham,  Dlr..  Pittsburg.  Pa. 

C.  C.  Boyle,  Dlr.  Pittsburg.  Pa. 
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J.  D.  Kramer,  Dtr.,  Allegheny,  Pa. 
Sam'l  C.  Applegatc,  Dlr..  Plttflburg,  Pa. 
C.  C.  Boylp,  Dlr.,  Allegheny.  Pa. 
Capitalization,  (300,000. 
Capacity,  1,500  barcela  a  day. 
Manufacturers  Tiger  brand  Portland  cement 
On  Lake  Erie  &  Western  and  Cleveland,  Cincinnati,  Chicago  &  St. 
Louis  railroads. 

CATSKILL  CBMB;xT  COMPANY,  Smith's  Landing,  N.  Y.—  Ble 

P.  Gardner  Coffin,  Pres..  Cataklll.  N.  Y. 
J.  W.  Klttrell,  Sec'y  and  Treas.,  Smith's  Landing,  N.  Y. 
Hemian  C.  Cowen,  Supt.,  Smith's  Landing,  N.  Y. 
Jno.  W.  Gumming,  Chemist,  Smith's  Landing,  N.  T. 
Fred  J.  Wright,  Kngr.,  Smith's  Landing,  N.  Y. 
Wm.  A.  Bassett,  Engr.,  Smith's  Landing,  N.  Y. 
Capitalization,  |237,0O0. 
Capacity.  900  barrels  a  day. 

Manuractnrers  Catsklll  and  Trowel  brands  Portland  cement. 
On  West  Shore  railroad  and  Hudson  river. 
CAYtTGA  LAKE  CEMENT  COMPAmT,  Ithaca,  N.  Y.—  Ulc 

M.  E.  CalkltiB,  PrcB..  Gen.  Mgr.,  and  Dlr.,  Ithaca,  N.  Y. 
L.  H.  Smith.  Vlce-Pres.  and  Dlr.,  Ithaca.  N.  Y, 
C.  E.  Treman.  Dlr.,  Sec'y  and  Treas.,  Ithaca.  N.  Y. 
Geo.  Llvermore,  Dlr. 
C.  C.  Pratt,  Dlr. 

P.  W.  Freeborn,  Supt.,  Ithaca.  N.  Y. 
B.  S.  Cuabman.  Consulting  Obemlst.  Ithaca,  N.  T. 
E.  C.  Carpenter,  Consulting  Engr.,  Ithaca,  N.  I. 
Capitalization.  (100.000. 

Manufacturers  Cayuga  brand  Portland  cement. 
Capacity.  1.000  barrels  a  day. 
On  Lehigh  Valley  railroad  and  Erie  Canal. 
CHICAGO  PORTLAND  CGHEHT  COMPAITY,  No.  513  Stock  Exchange. 
Chicago.  III.    Works  at  Oglesby.  III.  Clc 

Norman    D.   Fraaer,  Pres..   Stock  Exchange  Bldg., 
Chicago,  111. 
k   D.  R.  Fraser,  Vlce-Pres.,  Stock  Exchange  Bldg.,  Chl- 
■       cago.  111. 

3  Ralph    Gates,    Sec'y    and    Treas.,    Stock    Exchange 
W       Bldg..  Chicago.  III. 
f  D.  D.  Drtimmond,  Snpt.,  Oglesby,  lU. 

Garden  City  Sand  Co.,  1201-1205  Security  Bldg.,  Chi- 
cago. 111. 
Capitalization.  1400,000. 
Capacity,  1,000  barrels  per  day. 
Manufacturers  AA  Chicago  brand  Portland  cement. 
On  Illinois  Central  and  Chicago,  Buriington  &  Quincy  railroads. 
CHICEAMAUGA  CEHEHT  COMPANY,  Chattanooga.  Tenn.     Works  at 
Roeavllle.  Ga.—  Did 

Uriah  Cnmmtngs,  Pres.,  Akron,  N.  Y. 
L.  N.  Blydenburgh,  Vlce-Pres.,  New  Haven,  Conn. 
Homer  S.  Cummlngs,  Sec'y,  Stamford.  C<Min. 
W.  P.  D.  Moroaa,  Treas.  and  Gen,  Mgr..  Chattanoc^a,  Tenn. 
Southeastern  Lime  and  Cement  Co..  Charieston,  S.  C,  Southern 
Sales  Agents. 
CapitallzatloD,  (lED.OOO. 
Manufacturers  New  South  brand  Portland  cement. 
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WE  WANT  TO 
BE    HELPFUL 


Don't  you    Haul  to  be  Helf^/ul*  ' 

WE  are  irying  (o  ua^e  Municipal  Engintering 
a.  belpfal  magaiine  lo  the  people  who  coasti- 
tnle  its  field. 

We  are  s-ucceediog.  We  know  that.  An  examiDa- 
tion  of  the  magazioe  will  conviace  any  ooe. 

The  greal  oumbeT  ol  qaestions  received  and  an- 
swered by  us  indicates  pteliy  clearly  how  closely  we  are 
in  touch  with  praclical  people — the  men  who  do  thiogs 
— ihroaghout  the  country. 

We  regard  it  as  our  business  to  furnish  aoy  iufonna- 
tion  desired  by  our  subscribers.  When  we  (live  the  sub- 
scriber the  iDformatioa  he  wants  and  needs,  we  are  sure 
we  are  helpful. 

That  is  our  aim— lo  be  helpful. 

If  you,  too,  want  (o  do  something  (o  help  along  the 
world's  good  work,  [ell  others  about  us.  ll  is  (he  prac- 
tical way  of  doing  good. 

Those  who  want  to 
calling  thei 


for 


be  helped   will  thank  you 
■   the   facts — these,  briefly 
the  facts 

/.     The  Oldest. 
2.      The  Best, 
J.     The  Largest. 

4.      The  Cheapest  magazine  devoted  lo  the  practi- 
cal affairs  of  municipalities  is 

MUNICIPAL   ENGINEERING 


The  Sacra'mento  [Cal.)  Record  Unioti,  says: 
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ChkhamausB  Cement  Con  pany— Continued. 

Capacity,  300  barrela  per  Aaj. 

Manufacturers  Dixie  brand  natural  hydraulic  cement. 
Capacity,  BOO  barrela  per  day. 

Will  later  maDUfacture  CMcicamaiiKii  brand  of  Portland  cement. 
On  Central  of  Oeorgia  railroad. 
CLAKE  PORTLAND  CEMENT  COMPANY,  Saginaw,  Mich.     Works  at 
Clare.  Micb,,  under  conHtmction. 

Henry  Robinson,  Pres.  and  Dir.,  Alcron,  O. 
W.  II.  Shepard,  lat  Vlee-Prea.  and  Dlr.,  Saginaw,  Mich. 
Ohaa,  W.  Somers,  2d  Vlee-Prea.  and  Dlr„  Cleveland,  O. 
F.  G.  Benbam,  Treaa  and  Dlr.,  Saslnaw,  Mich. 
C.  W.  Perry,  Sec'y  and  Dlr.,  Clare.  Mich. 
W.  3.  Lamaon,  Counsel  and  Dlr.,  Saginaw,  Mlcb. 
K.  K.  MclAren,  Dlr.,  Jersey  aty,  N.  J. 
R.  C.  Carpenter.  Cona.  Engr.,  Itbaca,  N.  T. 
Capitalization.  $1,000,000. 
Propoeed  capacity,  1.000  barrels  a  day. 
CLARK  COUNTY  CEMENT  COMPANY,  Sellersburg.  Ind.—  FU 

F.  I>awaon  Moores,  Prea.  and  Dlr.,  (^clnnati,  O. 
K.  Smith.  Vlce-Pres.  and  Dlr. 

Leonard  Krann,  Sec'y  and  Treaa.,  Snpt..  Sellerabnrg,  Ind. 
Jacob  Krans,  Dlr.,  Sellersburg,  Ind. 
Emanuel  R.  Krani,  Dlr.,  Sellersbarg,  Ind. 
The  Western  Cement  Co.,  Soles  Agents,  LoularlUe,  Ky. 
Capitalization,  130,000. 
Capacity,  1,000  barrels  a  day. 

Manufacturers  Mason  Choice  Hammer  and  Trowel  brand  Lou- 
is Vllle  natural  hydraulic  cement 
On  Pittsburg,  Cincinnati,  Chicago  &  SL  Louia  railroad. 
WILLIAM  WIRT  CLARKE  &  SON,  115  Gay  street.  S.,  Baltimw^,  Mil. 

Jll 
Addison  H.  Clarke,  owner. 

Proprietors  of  Rhinoceros  brand  pnnolan  cement  and  Clarke's 
.  hydraulic  cement  (puzzolan).  manufactured  by  the  Maryland 
Cement  Company. 
CLINTON  CEMENT  COMPANY,  P.  O.  Boi  177,  Pittsburg.  Pa.— Klg 
J.  W.  Friend.  Pres..  Pittsburg,  Pa. 
F.  N.  Hoffatot,  Sec'y  and  Treaa.,  Plttaburg,  Pa. 
T.  W.  Friend,  Asat.  Treaa.,  Pittsburg,  Pa, 

A.  B.  HarrlBon,  Chemist,  Plttaburg.  Pa. 
P.  H.  Zlmmers,  Engineer.  Plttaburg,  Pa. 

(.'iipitnllzalioii.     See  Note  Y,  page  251. 
Capacity,  IBO  barrela  a  day. 
Manufacturers  Clinton  Portland  cement. 
On  Plttaburg.  anclnnatl,  Chicago    &    St.  Louis;  Allegheny  Valley; 
Pennsylvania;  Pittsburg  &  Lake  Erie;  Pittsburg,  Chartters'&  Youghio- 
gbeny;  Baltimore  &  Ohio,  and  Pittsburg  &  Castle  Shannon  railroads. 
COLOHIAI.  CONSTROCTIOK  COMPANY,  581  S.  Clinton  St.,  Syracuse.  N. 
Y,.  and  IIu<Im>ii.  N.  Y.    A\'orks  proposed  at  Hudson.  N.  Y. 
L.  C.  Smith,  Pi-es. 
!■'.  B.  Scott,  Vice-Prea. 

B.  Lyman  Smith,  Sec'y  and  Treaa. 
E.  Bra  vender,  Supt. 

Propoeed  caiiaclty.  8.000  barrels  a  day. 
On  New  York  Ciulral  A-  Hinlsoii  Klvcr  nii<l  Boston  &  Albany  rail- 
roada. 
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THa  COLONIAL  POBTLAND  CEMENT  COMPANY.  Limited,  TotMito 
ud  Wlarton,  Oat  WCH-ks  propoaed  at  Wlarton.  Ont.  S««  Note  U. 
page  2E1. 

David  Porter,  D.  M.  Jermm.  8.  A.  Penr,  James  gymoo,  R.  M. 
FlBber,  Wlarton,  Ont;  J.  E.  Mnrph;,  Uepwwth.  Out.;  D.  Bob- 
ertBon  and  John  Rowland,  Walkerton,  Oot.;  Incarporatora. 
Capitalization  autboiind.  «800,000. 
GOLOBADO  PORTLAND  GBUBNT  COHFANY,  Portland,  Colo.    Bx- 
presB  and  tel^crapb  office,  Florence,  Cola     General  ofOet,  DeoTer. 
Colo.    See  Note  X,  page  261. 

W,  H,  James,  Pre*.,  Denver,  Colo. 
J.  Herbert  Miller,  Sec'y,  Denver,  Colo. 
W.  F.  Geddea,  Gen.  Han.,  Denver,  Colo. 

Manufacturers  Pike's  Peak  brand  Portland  cement. 
On  Denver  &  Rio  Grande  and  Aicblson,  Topeka  &.  Santa  Pe  rail- 

COMUBRCXAL  WOOD  AND  CEMENT  COMPANY.  156  Fifth  avenue. 

New  Yta*,—  11— 

Proprietors  of  Gem  and  Victor  and  Commercial  brands  Portland 

c-emeut  and  Commercial  brand  natural  hydraulic  cement. 

COHFAinA  HEXICANA  DB  CEMENTO  POBTLAND,  Apartado  312.  Citj' 

of  Mexico.  Mexico.    Works  at  Buena  Vista,  State  of  Hidalgo. 

Jose  Watson,  Director  Gereute. 
Railroad  station,  Dnblan,  Kilometer  11.  Central  Mexico  Railway. 
THE  CONSOLIDATED  OBMBNT  COMPANY.    609    G<rfdsmitb  BWg., 
Milwaukee.  Wis. —  I — 

See  Note  D,  page  261. 
CONSOLIDATED  ROSBNDALE  CEMENT  COMPANY.  26  COTtlandt 
Street.  New  Ynfe.     Works    at    Blmiewater.    N.  Y.     See    Note    X. 
page  261. 

James  P.  Paulding.  Dlr.,  New  York. 
A.  L.  Norrie,  Dlr..  New  Ywk. 
William  N.  Beach.  Dlr.,  New  York. 
A.  C.  Hall,  Dir..  New  York. 
A.  J.  Rose,  Dlr.,  New  York. 
WUUam  L.  I^man,  Dir..  New  York. 
P.  M.  Brett,  Dlr.,  New  York. 
Robert  Lawrence,  Dlr.,  New  York. 
J.  B.  Cook,  Dlr.,  Blnnewater,  N.  Y. 
Capitalization,  11,600,000. 
Capacity,  3,000,000  barrels  a  year. 

Manufacturers  Beach's.  Hoffman.  Newark-Roeendale,  Nortcm 
'  and  Brooklyn  Bridge  brands  Roeeudtile  natural  hydraulic 
cement. 
OOPLAY  CEMENT  MANUFACTURING  COMPANY.  1123  Bfoadway. 
New  York  City.    Worts  at  Coplay,  Pa.    See  Note  X,  page  2E1. 

Olb 
O.  Blumentbal.  Treas. 
Commercial  Wood  and  Cement  Company,  Sales  Agents,  156  Fifth 

avenue.  New  York  City;  Girard  Bldg..  Philadelphia,  Pa. 
Berry  &  Fei^uson,  Sales  Agents,  141  Milk  street  Boston,  Mass. 
Capacity,  2,100  barrels  a  day. 

Manufaetiirers  of  Snylor's,   Keystone,   Vlc-tor,   Commercial  and 
XLNT  brands  of  Portland  cement;  ImiHwed  Anchor,  Anchor 
and  Commercial  Rosendale  brands  natural  hydraulic  cement. 
On  Lehigh  Valley  railroad. 
CRESCENT  POHTLAKD  CEMENT  COMPANY,  Wampum.  Pa.—  Bio 

W.  O.  Klrkland.  Pres.  and  Dlr,,  Beaver,  Pa. 
W.  J.  Prentice,  Vtce-Pres.  and  Dlr.,  Pittsbui^,  Pa. 
R.  H.  Hughes.  Set'y  and  Dlr..  Newpastle,  Pa. 
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Crescent  Portland  Cement  Company  Continued. 

George  W.  Hackett,  Treas.  and  Dlr.,  PlttBbnrg,  Pa. 
Capltaltzatlon,  tlOO.OOO. 
Capacity,  75,000  to  100,000  barrels  a  year. 
ManufacturerB  Greacent  brand  Portland  cement 
On  P.  &  L.  B.,  B.  &  O.  and  Penn.  Oo.'b  nOlroada. 
GROWN  CEMENT  COMPANY.  Allegheny  aty.  Pa.    Works  at  Bel- 
lalre,  Oblo.  Kl— 

F.  Hwlnner.  Jr.,  Treaa. 
Not  In  operation. 
CIIMBEELAND    AND    POTOMAC    CBMBNT    COMPANY,    Comber- 
land.  Md.    See  Note  U,  page  251.  Gl— 
CDMBBRLAirD  HYDRAULIC  CEMENT  AND  HAHUPACTUSraO  COU- 
PAITY,  P.  O.  Bor  264,  Cumberland,  Md.—  Clc 
Marfou  S.  Ackerman,  Pree. 
W.  JU  Sp«rry,  Supt. 

Capacity.  1,000  barrels  In  ten  bonrs. 
ManuCactniete  Cumberland  natural  hydraulic  cement 
On  Baltimore  &  Ohio,  Cumberland  &  Pennsylvania,  George's  Creek 
&  Cumberland,  PennsylTanla,  and  West  Virginia  Central  &  Pittsburg 
nUlroada. 

CDHBEKlAnD  VALLEY  CEMENT  COMPANY,  613  F  St,  N.  W..  Wash- 
ington, D,  C.     Works  at  Cumberland,  Md.     See  Note  V,  page  261. 
S.  Dana  Lincoln,  Prea.,  Ralston  Bldg.,  Washington,  D.  C. 
Houston  Brothers'  Company,  Salea  Agents,  32d  street  and  Penn- 
sylvania R.  R.,  Pittsburg,  Pa. 

Manufacturers    Cumberland    Valley    brand   natural   bydraullo 
cement. 
On  Baltimore  ft  Ohio,  Cumbeiland  &  PennBylvanla.  George's  Creek 
A  Cumberland,  Pennsylvania,  and  West  Vh^inla  Central  &  Pittsburg 
railroads. 

THE  CUMMINOS  CEMENT  COMPANY,  Akron,  N.  Y.— 
Uriah  CummlngB,  Pres.,  Akron,  N.  Y. 
Kay  P.  CummlngB,  Vlce-Prea.,  Akron,  N.  Y. 
Palmer  Cummings,  Gen.  Mgr.  and  Treas.,  Akrwi,  N.  Y. 
Homer  S.  Cummings,  Hec'y,  Stamford,  Cimn. 
Capitalization.  JSOO.OOO. 

Manufacturers  t^torm  King  brand  Portland  cement 
Capacity,  500  barrels. 

Manufacturers  Roman  Bock  brand  Portland  cement 
Capacity,  BOO  barrels. 

Manufacturers  Obelisk  brand  natural  hydraolfc  cemait 
Capacity,  2,000  barrels. 
On  New  York  Central  &  Hudstm  River  railroad. 
JAMES  A.  DAVIS  &  CO..  92  State  street,  Boston,  Mass.    ProfVletors  of 
Olympla  brand  Bosendale  natural  hydraulic  cement. —  Dl — 

DEFIANCE  HYDRAULIC  CEMENT  WORKS,  Defiance,  Ohio.    WIl- 
helm  &  Gorman,  Owners.     See  Note  Z,  page  251. 
Frank  Wllbelm,  Supt.,  Defiance,  Ohio. 
Capacity,  100  barrels  a  day. 

Hannfacturers  of  Diamond  P  brand  natural  bydianlfc  cement 
On  Baltlni<»re  &  Ohio  railroad.  Wabash  railroad  and  Wabaah  &  Erie 
canal. 

DETROIT  PORTLAND  CEMENT  OOUPANT,    814-615    Union  Trust 
Bldg.,  Detroit,  Mich.    Works  under  ccmstructlon  at  Fentcm,  Mich. — 

PI— 
E.  H.  Paine,  Pres.,  9-lB  Murray  street.  New  York  City. 
B.  Stroh,  Vlce-Prea.,  Detroit  Mich. 
H.  J.  Paxton,  Hec'y  and  Treas.,  Detroit,  Mich. 
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HOW  TO  BUILD 

UP  BUSINESS 


1  HE    cardinal    point 

biisiticss  success  is  to  make 
yourself  known  to  every 
person  who  can  add  anj'- 
thing  to  your  business. 
It  is  not  possible  for  you 
to  know  all  these  people,  but  they 
can  be  made  to  know  about  you. 
This  is  your  advantage. 

Advertising  does  this.  It 
opens  the  field.  Success  depends 
on  how  WISELY  this  advertising  is 
done.  If  it  reaches  people  in  your 
line  it  pays. 

If  you  want  business  from  the 
field  represented  by  Municipal 
Engineering  Magazine  it 
will  pay  j'ou  to  advertise  in  it. 


Don't  You  Want  EQUAL 
ADVANTAGE  in  This  Field 
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Dutrcrlt  Portland  Cement  Companr— Contfiiiied. 

H.  M.  Badler.  Asst.  Treas.,  9-16  Murray  street.  New  York  aiy. 
L.  R.  Shell  en  berger.  Supt.  of  Conatmctlon,  FeDttra.  Mlcb. 
Capitalization.     See  Note  E,  page  251. 
On  Chicago  &  Grand  Trunk  railroad. 
DEXTBB  PORTLAND  CEMENT  COMPANY.  Nazaretb,  Pa.—       Clu 
George  E.  Barlol,  Pres.  and  Dlr..  232  Ttie  Bourse,  Pblladelphta,  Pu. 
John  A.  Miller,  Vlce-Pres.  and  Dlr.,  Nsaaretli,  Pa. 
Joseph  Brobaton,  Sec'y  and  Treas.,  Nasaretb,  Pa. 
Wm.  B.  Newberry,  Gen.  Mgr.  and  Chemist,  Nasaretti,  Pa, 
G.  A.  Schneebete.  Dlr..  Nazareth,  Pa. 
Dr.  I.  A  Bacbman,  Dlr.,  Nazareth,  Pa. 
John  P.  Oroiser,  Dlr.,  Upland,  Pa. 
Conrad  Miller,  Dlr.,  Nazareth,  Pa. 
'  Samuel  H.  French  &  Co.,  Sales  Agents,  Fourth  and  CallowUll 
streets,  Philadelphia,  Pa. 

Capitalization,  S3OD.O0O  autborfzed;  t216,200  issued. 
Capacity,  MO  to  900  barrels  per  day. 
Manufacturera  Dexter  brand  Portland  cement. 
On  Bangor  &  Portland  branch  ot  Delaware,  Lackawanna  &  Western 
and  t.«hlgh  &  New  England  railroads, 

THE   DUMOKD   PORTLAHD   CEMEHT   COMPAHY,   1313    Williamson 
"  md,  Oliio.    Works  at  Middle  Branch,  Ohio.—  Clc 

Z.  W.  Davis.  Pres.,  1313  Williamson  Bldg-  Cleve- 
land. Obia 
F.  L.  Alcott,  Vlce-Pres..  Perkins  avenue,  at  C.  &  P. 

R.  R..  Cleveland.  Ohio. 
W.  H.  Boardman.  Treas..  Perkins  avenue,  at  C.  ft 

P.  B.  R.,  Clevetand,  Ohio. 
L.  A.  Reed,  Sec-y.  1313  Williamson  Bldg.,  Cleve- 
land, Ohio, 
nark.  Supt..  Middle  Branch,  Ohio. 
R  Davidson,  Ohemlst,  Middle  Branch,  Ohio.' 
E.  0.  Baker,  Oen.  Salesman,  24  E.  N<»w1cb  avenue,  Columbus. 
Ohio. 

Capitalization,  fSOO.OOO. 
Capacity,  1,000  barrels  per  day. 
Manufacturers  Diamond  brand  Portland  cement. 
On  Wheeling  &  Lake  Erie  tallroed. 
THE  EDISON  PORTLAND  CEMENT  COMPANY.  Glrard  Bldg..  Phil- 
adelphia, Pa.     Wcwka  at  Ste warts ville,  N.  J.—  Al— 
Works  will  be  In  operation  In  April.  1902. 
Wm.  H.  Shelmerdlne.  Free,  and  Dlr..  Philadelphia,  Pa. 
W.  8,  Mallory,  Vlce-Prea.  and  Dir..  Edison  Laboratory,  Orange. 

New  Jersey. 
W.  g.  Pilling,  Treas.  and  Dlr..  Phllad^phla,  Fa. 
Theron  I.  Crane.  Sec'y  and  Dlr.,  Philadelphia,  Pa. 
Thomas  A.  Edison.  Gen.  Mgr.  and  Dlr.,  Orange,  N.  J. 
Luther  8.  Bent,  Dlr. 
Harlan  Page,  Dlr. 
E.  Clarence  Miller,  Dir. 
Andrew  H.  McNeal,  Dlr. 
Robert  H.  TbompstHi,  Dlr. 
Thomas  M.  Thompson.  Dlr. 

E.  A,  Darling,  Engineer  of  Oonstmctloo,  Stewartsvllle.  N.  J, 
Capitalization,  (11,000,000. 
Capacity,  4,000  barrels  a  day, 
ManuTacturers  Edls<Hi  brand  Portland  cement. 
On  I>elaware.  Lackawanna  &  Western  railroad. 
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BGTPTUIf  POSTLAIfD  CBMBirT  COHPAIfY,  712-713  UdIoh  Trust 
Bldg.,  Detroit,  Mich.  Works  at  FentoD.  Hlch.,  wUl  be  readj  An^st, 
1902.    Work!  at  HoUy.  Mich.,  projecteni.—  H 

George  A.'  Foeter,  Pres.  and  Dir.,  Detroit,  Hfch. 

J.  P.  WllllaniB.  Vice-Prea.  and  Gen.  Mgr.,  Detroit,  Mich. 

C.  B.  ShotweU,  Sec'y  and  DIr..  Detrtrit,  Mich. 

H.  D.  Kennedy,  Treaa. 

C.  A.  WllBon,  DIr.,  Holly,  Mich. 

D.  8.  Frackelton,  DIr.,  Flint,  Mich. 
CapltflllEatlon,  tl.050,000. 
Capacity.  l.ODD  barrels  dally. 
MaDnfacturers  Egyptian  brand  Fortland  cement. 

On  GhlcaKo  &  Grand  Trunk  railroad. 
SIM    RAF[DB    PORTLAND    CEMENT    COMPANY,     Elk     Rapids, 
Mich.—  Fid 

S.  S.  Olds,  Pres.  and  DIr.,  Jackson,  Mich. 

F.  R.  Williams,  Vlce-Pres.  and  DIr..  Silk  Rapids,  Mleb. 
Frank  B.  Moore,  Sec'y.  Treas.  and  DIr.,  Elk  Rapids,  Mich. 
S.  B.  CoUlna,  Dlr.,  Elk  Rapids,  Mich. 

ThoB.  A.  Wilson,  Dlr.,  Lansing,  Mich. 
M.  B.  Lang,  Dlr.,  Jackson,  Mich. 

E.  M.  Bnnce.  Siipt.,  Elk  Raplda,  Hlch. 

Dr.  W.  MIctaaellB.  Jr.,  Otaemist,  Elk  Rapids,  Mich. 
Lools  Quinby.  Engr.,  Elk  Raplde.  Mich. 

Capitalization,  $400,000. 

Capacity,  600  barrels  a  day. 

Manufacturers  Elk  Rapids  brand  Portland  cement. 
On  the  Pere  Marquette  railroad  and  Lake  Michigan. 
EMPIRE  PORTLAND  CEMENT  COMPANY.  Warners,  N.  Y.— 
Tbomas  Brown,  Pres.,  Franklin,  Pa. 
J.  E.  French,  Vlce-Pres.,  New  York  Cl^. 
Chas.  Miller,  Treas.,  Franklin,  Pa. 
Ghas.  A,  Lockard,  Mgr.,  Warners,  N.  Y. 
E.  Bravender,  Supt.,  Warners,  N.  Y. 

G.  E.  SchanSer,  Res.  Mgr,,  737  Monadnock  Blk..  Chicago. 

Capital,  seso.ooo. 

Capacity,  150,000  barrels  a  year. 

Manufacturers  of  Empire  and  Flint  brands  of  Portland  cement 
On  New  York  Central  &  Hudson  River  railroad. 
EMII.IO  ESTRADA,  OosyaQHil,  Ecuador.    Bronze  medal  at  Pan-Amer- 
ican Exposition  for  cement. 
EUREKA  CEMENT  COMPANY,  1  Miidison  avenue.  New  York.    Proprie- 
tors of  Eureka  brand  Portland  cement.  d 

EVANSVILLE.  CEMENT  COMPANY.— 

Ralpb  McKee,  New  Brighton,  L.  I.,  N.  Y.;  Geo.  R.  Allison  and  John 
\V.  Aveiy.  New  York  City;  Incorporators.    See  Note  D,  page  251. 
Works  proposed  at  Evansvllle,  Pa. 
FALLS  CITY  CEMENT  COMPANY,  Sellersburg,  Ind.—  CI— 

See  Union  Cement  and  Lime  Company. 
FAEWBLL  PORTLAND  CEMENT  COMPANY,  Farwell,  Mich.— HI— 
Works  proposed  at  Farwell.  Mich. 
J.  L.  LlttleHeld.  Pies,  and  Dlr.,  Farwell,  Mich. 
Geo.  W.  Grsham,  A'ice-Pres.  and  Dlr.,  Farwell,  Mich. 
W.  C.  Fnller.  Sec'y,  Farwell.  Blich. 
T.  F.  Bingham,  Treas.,  Farwell,  Mich. 
L.  Wlaemon,  Dlr,  Farwell,  Mich. 
J.  Osteroiit,  Dlr.,  Farwell.  Mich. 
A.   Leonard.  Dlr..   Farwell,   Mich. 
D.  R.  Wait.  Dlr.  Farwell,  Mich. 
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FanwJl  PorUand  Cement  Company-Conlinuwl. 

F.  Sbepard.  Dlr.,  Parwel).  Mlcb. 
Geo.  Reed.  Dlr..  Mt.  Pleasant,  Mich. 
W.  M.  Mlflhler,  Dlr..  Detroit.  Mich. 
FT.  SOOTT  HYDRADI-IC  CEMENT  COMPANY,  Kansas  City,  Mo. 
Works  at  Ft.  Scott,  Kas.—  Gld 

Walter  S.  Halllwell.  Free..  Kansas  City,  Mo. 
David  P.  Tbonias,  Vlce-Pres.  and  Gen.  Mgr..  Ft.  Scott,  Ku. 
.Tohn  S.  Taft,  Sec'y. 

Ft.  Scott  Cement  Association,  Sales  Agents,  Eansas  City,  Mo. 
Capital,  1100.000. 

Capacity,  600  barrels  In  ten  hours. 

Mannfactiireri  Four.  Star   brand    Ft.  Scott  natural  bydrauUc 
cement. 
On  Missouri  Pacific  and  MIrsoutI,  Kansas  A  Texas  railroads. 

FOWLBR  &  PAY,  Mankato.  Minn.    Wwks  at 

Austin,  Minn.    See  Note  Z,  page  251,—    Ele 

Capacity.  1.000  barrels  a  day. 

Manufacturers   Austin    brand   natural 

hydraulic  cement. 

On    Chicago    Great  Western    and    Chicago, 

Milwaukee  &  St.  Paul  railroads. 

SAMUEL  H.  FRENCH  ft  CO,.  Yorh  avenue,  4th  and  Callowhlll  streets, 

Philadelphia,  Pa.—  CI— 

Proprietors  of    French's  Rosendale  brand    of    natural  hydraulic 

cement. 

GEIGEH  &.  MAURER,  Cfllera,  Chile,    Bronze  medal  at  Pan-American 

Exposition  for  Portland  cement. 
GEORGIAN  BAY  PORTLAND  CEMENT  COMPANY,  Umlted.  Owen 
Pound,  Ontario,  Canada.     See  Note  V,  page  251, 

Felix  Guenther,  Jr..  ChemlBt,  Owen  Sound.  Ontario.  Canada. 
On  Canadian  Pacific  and  Grand  Trunk  railroads. 
GBRHAH'AMERICAN    PORTLAND    CEMENT    COHPAITY,   (Ace   1511 
Marquette  Bldg.,  Chlcajro.  III.     See  NoteW,  I>age  2B1.  Cle 

Works  at  La  Salle,  111. 
Carl  PruEislng.  Prcs.  and  Gen.  Mgr..  Hamburg,  Germany. 
Geo.  C.  Pruasing.  Vlce-Pres.  and  Treas.,  Chicago. 
Fritz  Worm,  Sec'y,  La  Salle.  111. 
Edward  L.  Cox.  General  Sales  Agent. 
A.  B.  Helblg.  Supt..  La  Salle.  III. 
Dr.  Otto  Strehel,  Chemist. 
Walter  Pruming.  Chemist. 
Oapllnllzatlon.  J450.0D0. 
Capacity,  SOO  barrels  per  day. 
Manufacturers  Ow Icemen t  brand  Portland  cement. 
On  Chicago,  Burilnjtton  tc  Qulncy;  Chicago,  Rock  Island  ft  Pacific, 
and  Illinois  Central  railroads. 


fkA/v>rr«  Hj'draulK  Crmeot.    By  F,  p.  SpauWlni    -    -    -    -    feo 

KIIIIK   V  PorUand  Cemenl.    By  Charlei.  D.  Jamiesnn      -    -    -   IS 

111  III  ft  .T  —       Claflw'sHand-BookonCrmcniH     -    - i.o 

™  Portland  Ctment:    Lis    Manutacture,  Twtinr   and 
■ '—~  Uk.    By  D.  B,  ButlfT,  3Wi  pages.  8S  iUnatratioos  6.0 
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.-.THE... 

GLENS  FALLS  PORTLAND  CEMENT  CO. 

GLENS  FALLS.   NEW  YORK. 


THE  works  of  Ihe  Glens  Falls  Portland  Cemeni  Company  aie  located  on 
the  Gleos  Falls  Feeder  Caoal.  where  it  is  crossed  by  the  tracks  of  The 
Delaware  and  Hudson  Company  Railroad,  (hereby  affording  water  and 
rail  Ininaportation  for  the  shipment  of  their  cemeot.  These  works  dur- 
ing the  past  year  have  been  entirely  rebuilt,  greatly  enlarged,  and  remodeled  so 
as  to  conform  to  the  best  cement  engineering  practice  of  the  present,  day. 
Through  the  entire  plant  the  construction  has  been  of  brick  and  iron,  with  Ihe 
Expanded  Metal  and  Roebling  systems  of  fireproofing  for  the  floors,  roofs,  and 
large  hoppers. 

The  raw  materials  from  which  the  cement  is  made  surround  the  factory,  and 
embrace  a  large  tract  extending  on  both  sides  of  the  Gleus  Falls  Feeder,  and  on 
both  sides  of  the  Hudson  River.  These  materials  consist  of  a  limestone  and  an 
overlying  clay  peculiarly  adapted  to  cement  making.  The  limestone  is  found  as 
nsua]  in  layers  of  varying  thickness,  differing  stightiy  in  their  chemical  analysis. 
But  by  care  in  the  selection  and  combination  ol  these  layers,  an  extremely 
uniform  product  is  obtained  for  the  averse,  which  does  not  vary  more  than 
one  per  cent,  in  Ihe  amount  of  carbonate  of  lime  il  contains. 

The  clay  is  found  in  large  deposits  over  the  limestone,  and  is  singularly 
favorable  to  cement  making  on  account  of  its  freedom  from  coarse  sand  and 
the  uniform  character  of  its  constitucuts. 

The  raw  materials  are  treated  by  the  dry  process,  which  is  a  satisfactory  and 
favorite  method  both  in  this  country  and  abroad.  An  outline  of  it  is  as  follows: 
The  limestone  and  clay  are  first  dried  and  partially  reduced  by  crushers  and 
rolls.  They  are  then  accurately  weighed  in  the  proper  proportions  in  automatic 
scales.  After  being  weighed,  the  materials  are  thoroughly  mixed,  then  still 
further  reduced  to  a  fine  powder  by  grinding  mills,  from  which  the  mixture  is 
elevated  to  a  large  bin.  and  then  in  turn  it  is  fed  to  the  wet  mixers,  where  it  is 
properly  tempered  with  water  lo  allow  it  to  be  made  into  bricks.  The  bricks 
are  now  run  into  drying  tunnels,  which  are  heated  by  waste  heat  carried  in  a 
duct  from  the  boiler,  and  driven  by  blowers  through  the  tunnel  system. 

After  being  thoroughly  dried,  (he  bricks  are  elevated  to  the  top  floor  of  the 
kiln  bnilding,  where  they  are  fed  into  Schofer  kilns,  and  properly  burnt.  These 
Schofer  kilns  are  an  improvement  on  the  Dielisch  kiln,  and  are  very  economi- 
cal in  fuel.  Like  all  the  improved  German  kilns,  while  very  simple  and  uniform 
in  their  working  when  properly  controlled,  many  disastrous  failures  have  taken 
place  from  attempting  lo  operate  them  theoretically  with  inexperienced  men. 
In  the  Glens  Falls  Portland  Cement  Works  it  was  found  necessary  to  employ 
head  burners  Iraiued  in  the  old  works  of  Europe. 

From  the  kilns.  Ihe  clinker  is  conveyed  to  the  ball  mills,  where  the  first  re- 
duction is  made  with  steel  balls.  From  these  it  passes  to  the  tube  mills,  where 
the  final  reduction  is  made  with  flint  pebbles.  The  tiuely  ground  cement  is 
now  ready  for  stoiing,  and  is  conveyed  to  the  storehouse,  where  it  is  deposited 
in  separate  bins,  each  holding  from  four  hundred  to  twenly-five  hundred  bar- 
rels.  where  the  cement  is  carefully  sampled  and  Ihen  tested. 
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GERMAN  PORTLAND  CEMENT  COMPANY.— 

John  W.  Smith  and  Milton  S.  Brjce,  Detroit,  Mich.,  and  Harry  A. 
Clapp,  of  Cripple  Creek,  Colo..  lncorporat(K«. 
Worke  proposed  at  White  PlKeon,  Mich. 
THE  GLEKS  FALLS  PORTLAND  CEMENT  COMPANY,  Glens  Falls, 
N.  Y.—  Clc 

W.  W.  MbcIbj.  Pres.  and  DIr.,  Glens  Falls, 

N.  y. 

Byron  Lapham,  Vlce-Pres.    and    Die.  Glens 

FaUB.  N.  T, 
Arthur  W.  Sherman,  Treae.  and  Dlr.,  Glena 

Falls,  N.  T. 
John  E.  Parry,  Setfy  and  Dlr,.  Glens  FbUb. 

N.  Y. 
3.  B.  Goodman,  Dlr.,  Glens  Falls,  N.  Y. 
Geo.  H.  PartcB.  Dlr.,  Glens  Falls,  N.  Y. 
F.  W.  Walt.  Dlr..  Glens  Falls.  N.  Y. 
Wm.  McBchron,  Dlr. 
E.  B.  Potter.  Dlr. 
T.  S.  DeTxin?.  Dlr. 
A.  Wnrtenberg.  Dlr. 
W.  H.  RobbinFt,  Dlr. 

Sales  Offices,  Glens  Falls.  N.  Y.,  and  156  Fifth  avenue,  New  York 
City. 

Capacity.  1,500  barrels  a  day. 

Manufacturers  Iron  Clad  and  Adirondack  brands  Portland  ce- 
ment and  Invlcta  brand  silica  Portland  cement. 

RESt7LTS  OF  TESTS  OF  IRON  CLAD  BRAND  PORTLAND  CENENT. 
Reportof  the  Aqueduct  CommisHlon  on  Iron  Clad  eemeni  delivered  it  NewCtoton  Dam  : 
Tenille  aUsiBtli. 
Briquette  expoHd.  Poaridi  per  Bquan  Inch- 


TESTS  OF  INVICTA 

Made  by  Df  partment  ol  Doclw,  New  Y< 

Dale  ol  test.  1B>4.  Neatcei 
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CILEN0  FALLS,  N.  Y. 

W.  W.  UAOLAY.  PreHdut  C 

BYBON  LAPUAM,  Vloc-PriMldVBt   ( 
A.  W.  8BRRHAN.  Tr*A>ai 
7.  B.  PABUT,  SMtratary 


P.  VT.  WAIT.  Director  - 
O.  H.  FAKK8,Dli«a»or 
W.  B.  KFIEB,  UlTMtor 


lani  FaUa.  M.  X. 


GleDi  FUll,  H.  T. 
ei«D(  Pmllt,  N.  T. 
Qleo*  raU^  N.  T. 


.  .  .  SALES  OFFICES  .  .  . 

Glens  Pftlls,  Hew  York  and  1S6  Fifth  Avenue,  New  York. 


GUAKANTEES  — IRON  CLAP  BRAND. 

THE   GLENS   FALLS   PORTLAND   CEMENT    COMPANY  is  willing  to 
guarantee  all  of  its  shipments  as  follows:     1st.     The  cement  will  stand  a  mini- 
mum tensile  strain  of  ROO  lbs.  to  the  square  inch  section  of  neat  briquettes  kept 
1  day  in  air  and  6  days  in  water.    2d.    The  cement  will  stand  a  minimum  ten- 
sile strain  of  175  lbs.  per  square  inch  section,  't  parts 
of  sand  and  I  part  of  cemeot,    the  briquettes  kepi  1 
day   in  air  and  6  days  in   water,    standard    crushed 
quartz  used  in  testing.     3d,     The  cement   will  stand 
what  is  known  as  the  boiling  test.     4[h,    8.)  per  cent, 
oE  this  cement  will  pass  through   100  sieve.      All  of 
the  barrel  cement  will  be  put  up  in  tight  packages  of 
great  strength  and  uniformity.    The  bag  cement  will 
be  put  up  in  cotton  b^s  of  superior  quality,  and  all 
the  weights  are  strictly  goaranleed. 

GUARANTEE— INVICTA  BRAND. 

THE  GLENS  FALLS  PORTLAND  CEMENT  COMPANY  is  willing  to 
guaraatee  all  of  its  shipments  of  Invicta  Portland  Cement  as  follows:  Isl.  The 
cement  will  stand  a  minimum  (ensile  strain  of  .lOO  lbs.  (o  (he  square  inch  sec- 
lion  of  neat  briquettes  kept  one  day  in  air  and  6  days  in  water.  2d..  The  cement 
will  stand  a  minimum  tensile  strain  of  12.")  lbs.  per  square  inch  section,  3  parts 
of  sand  and  1  part  of  cement,  the  briquettes  kept  1  day  in  air  and  0  days  in 
water,  standard  crushed  quartz  used  in  testing,  3d.  The  cement  will  stand 
what  is  known  as  the  boiling  lest.  4lh.  HO  per  cent,  of  this  cement  will  pass  . 
through  No.  200  sieve.     07  per  cent,  will  pass  through  No,  100  sieve. 

All  of  the  barrel  cement  will  be  put  in  tight  packages  of  great  strength  and 
uniformity.  The  b^  cement  will  be  put  up  in  cotton  bags  of  superior  quality, 
and  all  the  weights  are  strictly  guaranteed. 
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The  Gleiu.  Falls  Portland  Cement  Company— Continued. 

Fata  left  in  air.  immeniicd  as  Mon  aa  hard,  and  Hteamcd  and  btdled,  all  pMMd  the  tests 
satiatactorllT. 

Time  g<  set.  »0  minutes. 

[Afanu/aciurgrs'  Slalement.] 

Glens  Palls  Iron  Clad  cement  In  one  <<  the  mwt  finely  iraund  cements  In  the  market. 

Hlow-Hcltltls  cement,  usually  laklnslour  loaix  hmirg.  This Isconvenient  for  many  purpoHS. 
It  tuon  surpanses  In  strength  qujcker  setting  cements.  Shipments  nt  Iron  Clad  brand  »riU 
be  guaranteed  to  stand  600  pounds  tensile  strain  neat  briquetti^  one  day  in  air  and  seven 
days  in  water  and  nS  pounds  qneccment  to  three  sand;  tostand  braling  test:  gSperocnt.to 
pass  througti  No.  lOO  sieve  and  %  per  cent,  through  No.  100  sieve.  Cement  barrels  will  he 
tight.  o(  great  strength  and  uniTurm.  Bags  will  he  superior  cotton  and  all  ?reights  guaran- 
teed. The  dry  process  o(  nanulicture  was  chosen  as  giving  absoluu  certainty  resardlng 
proper  miatni^.  thus  insuring  perfect  uniformity  ^  product.    A  comparison  el  the  results  of 

the  cement,  augmented  by  the  ei I reme  fineness  and  unlrormlty  (tf  grinding,  is  shown  by  sand 

The  Glens  Falls  Portland  Cement  Company's  Invlcta  Portland 

Cement  is  a  favoHtelorconcretc  and  masonry  work.      Its  fineness  Is 

guaranteed  to  be  W  per  cent,  through  a  No.  200  sieve  and  97  per  cent. 

I       through  a  No.  100  sieve,  and  its  tensile  strength  to  be  500  per  square 


The  concmtc  was  found  practically  unlniured,  surfaces  unchanged 
and  comeni  sharp,  though  the  bedrock  of  the  river  had  been  worn  away  uniU  some  o(  the 
piers  overhung  the  resulting  cavities  in  the  bed  rt  the  stream  several  feel.  Such  tests  are 
lortnnatcly  rare,  but  Invicta  cement  shows  its  ability  to  Ktand  them. 

THE  GI-rOBE  CEMENT  COMPANY.    See  Note  W,  page  2B1.  lie 

Works  at  Selleraburg,  Ind. 
Herman  Preefer.  PT«a..  SellerBbnrg,  Ind. 
John  F.  Fry.  Vlce-Pres.,  Sellersburg,  Ind. 
Harry  H.  Bean.  See'y  and  TreaB.,  SeHersburg,  Ind. 
Western  Dement  Company,  Sales  Agents.  LonlsTille.  Ky. 

Capacity,  800  barrels  dally. 

Manufacturers  Globe  brand  LoulSTllle  natural  hydratiUc  ce- 

Od  Pittsburg,  Cincinnati,  Gblcago  &.  St.  LoulB  railroad. 
GOLDEN  BULK  CEMENT  COMPANY,  SeUersburg,  Ind.—  lid 

Fred.  Aug.  Koehler,  Free,  and  Dlr.,  New  Albany.  Ind. 
Jacob  Weber,  Vlce-Pres.  and  Dlr..  Louisville,  Ky, 
Wm.  Sctitelclier,  Sec'y  and  Treas.,  Dlr.  and  Snpt,  Selleraburg,  Ind. 
John  J.  Weber,  Dir..  SeUersburg,  Ind. 
Ed.  Alexander,  Engr.,.  SeUersburg,  Ind, 
Capitalization,  |15.000. 
Capacity.  BOO  barrels  a  day. 

Manufacturere  Arm  h  Hammer  brand  Louisville  natural  hy- 
draulic cement 
On  Pittsburg,  Cincinnati,  Chicago  &  St  Louis  railroad. 
GREAT  NORTHERN  PORTLAND  CEMENT  COMPANY,  88-84  Qrls- 
wold  street.  Detroit,  Mich.—  Dl— 

Works  under  construction  at  Baldwin,  Mich. 
Geo.  Anderson,  Prea.  and  Dlr.,  Detroit.  Mich, 
Chas.  A.  Strellnger,  First  Vlce-Pres.  and  Dir.,  Detrtrft,  Mich. 
Burton  W.  Yates,  Second  Vlce-Pres.  and  Dir.,  Detroit  Mich. 
David  OgllTle.  Treas.  and  Dlr..  Detrrit  Mich. 
Frederick  E.  Farnsworth,  See'y  and  Dlr.,  Detroit.  Mich. 
Lemuel  H.  Foster,  Gen.  Counsel  and  Dlr.,  Detroit  Ulcb. 
Alexander  B.  Scully,  Dir..  Chicago,  111 
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Great  Nnitbem  PorUanil  Cement  Company -Continued. 

R.  C.  CarpeDter.  CtmBUlting  Engr.,  Ithaca,  N.  Y. 
GapltallEatlon,  fS.OOO.OOO. 

Capacity.  1,000  harrels  a  day,  increasing  later. 
On  Pere  Marquette  and  Chicago  &  West  Michigan  railroads. 
GREAT   WESTERN  CEMENT   COMPANY,   64   Federal   St..    Boston, 
Mass.— 

Works  projected  near  Redlauds,  Cal. 
Eb«i  B.  Crane.  Prea.,  64  Federal  street,  Boston,  Mass. 
Kenneth  K.  McLaren,  Sec'y,  16  Exchange  Place.  Jersey  City,  N.  J. 
GREY  AND  BRUCE    PORTLAND    CEMENT   OOMPANI,    Limited, 
Owen  Sound,  Ont.—  Dl— 

Manufacturers  Hercules  brand  Fcfftland  Cement 
HANOVER  PORTLAND  CEMENT  COMPANY,    Hanover,  Ont.     See 
Note  V,  page  251.  lie 

On  Grand  Trunk  railroad. 
HECLA  PORTLAND  CEMEKT  AND  COAL  COHPAlfY.  507  Unt<»  Trust 
Bldg.,  Detroit,  Mich.—  01— 

Works  under  construction  at  West  Bay  City.  Mich. 
JuHhb  Stroh,  Pres.,  607  Union  Trust  Bldg.,  Detroit,  Mich. 
U.  R.  Loranger,  606  Crapo  Bldg.,  Bay  City,  Mich. 
Proposed  capsclty.  3,500  barrels  a  day. 
HELDESBEBG  CEHBHT  COMPANY,    38    State  street.  Albany,    N.    Y. 
Works  at  Howe's  Cave,  N.  Y.    See  Note  W,  page  351.  El— 

T.  Henry  Dumary,  Pres.  and  Dlr.,  Albany,  N.  Y. 
Frederick  W.  Kelley,  Vlce-Pres.,   Gen.  Mgr.    and 

Dlr..  Albany,  N.  Y. 
Edward  L.  Pruyn,  Sec'y  and  Dlr. 
Jas.  C.  Farrell.  Treas.  and  Dlr.,  Albany,  N.  Y. 
John  W.  McNamara.  Dlr. 
Wm,  McEwan,  DEr. 
Anthony  N.  Brady,  Dlr. 
Robert  C.  Pruyn,  Dlr. 
John  G.  Meyers,  Dlr. 
Thos.  E.  Murray.  Dlr. 
Jaa.  B.  McEwan.  Dlr. 

Chas.  H.  Ramsey.  Asat.  Qeo.  Mgr.,  Gen.  Sales  Agent  and  Dlr.,  38 
State  street,  Albany,  N.  Y. 

Mannfactnrere  Helderberg  brand  Portland  cement 
Manufacturers  Roeendale  natural  hydraulic  cement 
On  Delawave  &  Hudson  Company's  railroad. 
THE  HERCULES  CEMENT  COMPANY.  Catasauqua,  Pa.    Works  at 
Coplay.  Pa.— 

John  Crafg.  Pres.  and  Dir.,  Catasauqua,  Pa. 

F.  M.  Horn.  Vice-Prea.  and  Dlr.,  Catasauqua.  Pa. 

John  T.  WilUams.  Treas.  and  Dlr.,  Catasauqua.  Pa. 

Edward  D.  Boyer,  Sec'y,  Supt  and  Dlr.,  Catasauqua,  Pa. 

N.  D.  Cortrlght,  Jr.,  Dlr.,  Catasauqua,  Pa. 

Geo.  H.  Wllllama,  Dlr.,  Catasaqua,  Pa. 
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Office:   507  Uuloa  Trust  Bnlldlng;, 
DETROIT,  MICH. 

WORKS)  ...  WB9T  BAY  CITY,  MICHIOAR- 
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The  HerculM  Cement  Companj— Continued. 

Jamee  W.  Weav^,  Dlr.,  CataSanqua,  Pa. 

A,  B.  Fry,  Chemist,  Coplay,  Pa. 

Jas.  DouKberty,  Bngr.,  Cementon,  Pa. 

Bmiston  &  Co.,  Sales  Ag«nta,  S6  Cortlandt  street,  New  Y(^k  City. 

Bryant  &  Kent,  Sales  Agents,  Beaton,  Mass. 

Thomas  Roblason  &  Co.,  Sales  Agents,  Phlladdphla,  Pa. 

CapltallzatlfMi,  (75,000. 

Capacity,  100,000  barrels  a  year. 

Mannfactnrers  Hercules  and  Granite  brands  Portland  cement 

Uannfacturea    Improved    Leblgb    and    Improved    Roeendala 
brands  natural  hydraulic  cement 
On  Lehigh  Valley  railroad. 
THB  HOOSIER  CEMENT  COMPANY.  Selleraburg.  Ind.—  Hlg 

G.  E.  Sehlbrlde,  Prea.  and  Blr.,  Plttsbnrg,  Pa. 
J.  F.  Kennedy,  Vlce-Pres.  and  Dlr.,  B^eraburg.  Ind. 

A.  H.  Gray,  Sec'y  and  Dlr.,  Sellersburg,  Ind. 
E.  Cuddy,  Treas.  and  Dlr.,  Sellersburg.  Ind. 

J.  H.  Hinton.  Supt.  and  Dlr.,  OementvUle.  Ind. 
H.  B.  Heatou,  Dlr.,  JeffersonvlUe,  Ind. 
H.  W.  Behlbrlde,  Dlr..  New  Albany,  Ind. 
Western  Cement  Company,  Sales  Agents,  Louisville,  Ky. 
Capitalization,  |3G,000. 
Capacity,  500  barrela  a  day. 

Manufacturers    Hod    &    Shovel    brand  Louisville  natural    hy- 
draulic cement. 
On  PIttebunt,  Cincinnati,  Chicago  &  St  Loula  railroad. 
HOUSTON  BBOTBEBS  COHPAHY,  Inc.,  Tl^rty-second  St.  and  Penn^l- 
vanla  railroad,  Pittsburg,  Pa.—  Did 

Sales  Agents  Rex-Portland  and  Samson  brands  Portland  cement. 
Sales  Agents  Flint  Rock   Rosendale    and    Cumberland    Valley 
brands  natural  hydraulic  cement. 
HOWARD  HYDBATJLIG  CEMENT  COMPANY,  Cement,  Ga.—      Ql— 
J,  H.  Warner.  Pres.  and  Treaa. 

B.  L.  Gouldlng,  VIce-Pree. 
Ptfftw  Waiuer,  Sec'y. 

Manufacturers  Bed  KeyatMie  brand  natural  hydraulic  cement. 
ILLINOIS  HYDRAULIC  CEMENT  MANUFACTURING  COMPANY, 
ntlca,  lU.—  II— 

Works  proposed  at  Utlca,  III. 
Henry  H.  Zimmerman.  Anton  E.  Preuse  and  Amelia  L.  Zimmer- 
man, incorporators. 
Capitalization.  150,000. 
THE    ILLINOIS    STEEL    COHPAHT,    Cement    Department    No.    1060 
Rookery  Bldg.,  Chicago,  111.—  Alb 

Edward  M.  Hagar,  Mgr.,  1060  The  Rookery,  Chicago,  111. 
J.  a  Bergqulst,  Supt.,  South  Chicago,  111, 
saw.  M.  Sparbawk,  Mgr.  of  Bales,  People's  Bank  Bldg.,  Denv«, 

Colo, 
B.  F.  Affleck,  Gen'l  Southwestern  Agent  3S1  Odd  Fellows'  Bldg., 
St.  Louis,  Moi 
OapltallzatiMi. — No  separate  capltaUsatlon  for  cemeot  depart- 

Mannfactnrera  Universal  brand  Portland  cem^it 

Manufacturers  Steel  brand  puEsolan  cem«it 

Capacity  of  works  for  both  branda,  2,000  barrels  a  day. 
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IMPERIAL  CEMENT  CUUPAXT.  Limited.  Owen  Sonnd.  Ont     See 

Note  T,  psf*  251. 
IMPERIAL  PORTLAND  CEMENT  COMPANY,  Ul  Cheatnnt  street. 
Philadelphia.  Fa.    Works  (nnder  constructioa)  at  Nasareth.  Pa. 
John  T.  Dyer.  Prea.  and  Dfr..  Fblladriphla.  Pa. 
F.  H.  D.  Banks,  Vlc«-Pres..  Gen.  Mgr.  and  DIr..  421  Cbestnnt 

street  Philadelphia,  Pa. 
Jerome  Keeley,    Se<^r.  Treas..    DIr.  and    Chemist.  421  Cheatnnt 

street,  PhiUdelphla,  Pa. 
John  D.  Newbold.  Dir.  Norrlstown,  Pa. 
James  W.  Staepp,  T>lr..  723  Chestnut  street.  Philadelphia.  Pa. 
John  T.  Dyer,  DIr..  Room  A,  Hsrrlsan  BIdg.,  Philadelphia. 
R.  O.  BeltH,  Dir.,  Naxaretb,  Pa. 
Geo.  W.  Lanb.  DIr,  Nazareth.  Pa. 
\Vm.  H.  Parsons.  DIr..  PhoenixvUle.  Pa. 
J.  W.  Wslker,  DIr,  Pittsburg,  Pa. 
Capitfillutlon.  fSOO.OOO. 
Capacity,  1,000  barrels  a  day. 
.Mnnufactiirers  Imperial  brniid  Porllauil  cement. 
On  Bangor  A  Portland  railroad. 
INDIANA  CEMENT  COMPANY,  Charleatown.  Ind.    See  Note  V.  page 
251.  Gl— 

Western  Cement  Company,  Sales  agents.  Loularllle,  Ky. 

Manufacturers  Lion  brand  LoulsvlUe  natural  hydraulic  cement. 
On  Baltimore  &  Ohio  Soathwestem  railroad. 
INDIANA  PORTLAND  CEMENT  COMPANY,  Majestic  Bldg.,  Detroit. 
Mich.    (OfBces  will  be  removed  to  IndlanapoUs,  Ind.)    Factories  at 
MiUord.   Kosciusko    Coiuty,  Indiana,  proposed;  HlUtown.  Harrlaon 
Countr.  Indiana,  proposed.    See  Note  W,  page  251. 
Neil  McMillan,  Pres.  and  DIr.,  Detroit,  Mich. 
Preston  P.  Kllles,  Vlce-Prea.  and  DIr..  Mllftffd.  Ind. 
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Indiana  Ponland  Cement  Company— Continued- 
George  JohnatoD,  Treas.  and  Dlr.,  Detroit,  Hicb. 
Tanton  O.  Foulk.  Sec'j  and  Att'j  and  Dlr..  Detroit  Mich. 
John  H.  Smedley,  Dlr.,  Detroit,  Mich. 
Edwin  T.  Allen,  Dlr.,  Detroit,  Ulch. 
R.  H.  Evans,  Dir„  Detroit,  Mich. 
Kenneth  K.  McLaren,  Dlr.,  Jeraey  City,  N.  J. 
Capitalisation,  15.000,000. 

Proposed  capacity  of  both  mills,  6,000  barrels  a  day. 
INTERNATIONAL  CEMENT  COMPANY,  Pittsborg,  Pa.— 

WorkB  for  manufacture  of  puzzolao  proposed  at  Pittsburg,  Fa. 
See  Note  U,  page  251. 
Jas.  B.  Graham,  Pres.,  Plttstmrg,  Pa. 
Saml.  G.  SUfEord,  Sec'y. 

Wm.  Lloyd,  Jr.,  Treas.,  606  Real  Estate  Trust  Bldg.,  Pblladel- 
pbia,  Pa. 
On  Pittsburg  ft  Lake  Erie  railroad. 
lOLA  POHTLAND  CEMENT  COMPANY,  lola,  Kaa.  See  Note  Y,  page  251. 

F 

Sheld<m  H.  Baesett,  Pres.,  Gen.  Mgr.    and    Dlr.,  Lincoln  Trust 

Bldg.,  St.  lionlB,  Mo. 
A.  I.  McLeod,  Vice-Prea  and  Db:.,  Detroit,  Mich. 
John  T.  Holmes,  Sec'y,  ITeas.  and  Dlr.,  Detroit,  Mich. 
J.  A.  Wheeler.  Asat.  Sec'y  and  Treas.,  Detroit,  Mlcb. 
&.  H.  Ryan,  Dlr.,  Davenport,  la. 
W.  H.  Doty,  Dlr..  Davenport,  la. 
Wm.  LosBler,  Dlr.,  Pittsborg,  Pa. 
Wm.  Cbllds,  Dlr..  Calamet,  Hlcb. 
J.  D.  Curtis.  Dlr..  Ludlow,  Mlcb. 
James  Bayles,  Dlr. 

General  Sales  Offices,  928  Lincoln  Trust  Bldg.,  St.  Louis,  Mo. 
Capacity,  3,600  barrels  a  day. 
Manufacturers  lola  brand  Portland  cem«it. 
On  Atchison,  Topeka  A  Santa  Fe,  Mlsaonrl  Faciflc  and  Ft  Scott 
lola  &.  Western  railroads.. 

IRONTON  PORTLAND  CEMENT  COMPANY,  Ironton,  Ohio.    Works 
under  constrnctlM). 

S.  B.  Steece,  Pres.,  Ironton,  Ohio, 
H.  O.  Kerr,  Vlce-Pres.,  Ironton,  Ohio. 
A.  C.  Steece.  Sec'y  and  Treas..  Ironton,  Ohla 
L.  C.  Vogelsang,  Gen.  Mgr.,  IrMiton,  Obi  ft 
Capitalisation,  (110,000. 
Proposed  capacity.  400  barrels  a  day. 
Manufacturers  Limestone  iK^nd  Portland  cement. 
On  NfKlolk  A  Western;  Cincinnati,  Hamilton  ft  Dayton;  CbesapeBk«; 
&  Ohio,  and  Detroit  Southern  railroads  and  Ohio  river. 
ISOQ0OIS  POBTLAND  CEMENT  COMPANY,  West  Madison  and  High- 
land avenues,  Olevelajid,  Ohio.    Works  at  Caledonia,  N.  Y.—        Cld 
H.  E.  Hackenberg,  Pres.  and  Dlr.,  Cleveland,  Ohio. 
C.  T.  Richmond,  Treas.  and  Dlr..  Oleveland,  Oblo. 
H.  J.  Da  vies.  Bec'y  and  Dlr.,  Cleveland,  Ohio. 
S.  T.  Wellman,  Dlr..  Cleveland,  Oblo. 
A.  W.  Smith,  Dlr.  Cleveland,  Oblo. 
H.  A.  Treraalne.  Dir.,  Fostoria,  O. 
James  Vlrdin,  Dir.,  IJover,  Del. 
H.  M.  Davlea.  Gen.  Mgr.,  Caledonia,  N.  Y. 
Wm.  Hamilton,  Dlr.,  Caledonia.  N.  Y. 
%  Parka,  Dlr..  Oleveland,  Ohio. 
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IraqacAi  Portland  Cement  Compaor— Contlniieil. 

J.  D.  WUllBmEOD,  Dlr..  ClevelBnd,  Ohio. 
W.  V.  HamlltOT.  Gen.  Mgr..  Caledonia.  N.  Y. 
M  J.  Holllnger,  Supt..  Caledonia,  N.  Y. 
C.  B.  Richards.  Chemist,  Osledonla.  N.  Y. 
Wellman- Beaver  Engr.  Company,  Engrs..  Cleveland.  Ohla 
CapltallzfltlMi,  *300,000;  f225,0OO  stock.  (75.000  boDds. 
Capacity.  GOO  barrele  a  day.  ' 

Manufacturen)  Iroquois  lirnnd  Portland  cemeoL 
On  Erie,  Genesee  &  Wyoming;  Lehigh  Valley,  and  New  York  Central 
&  Hudson  River  railroads. 

[^Manufacturers'  S/alem^nl.) 

Iroquida  PurUand  Cement  Company  La  a  Delaware  cnrEMvatkn.  with  princj 
ClerelaDd.  Ohio,  and  workH  at  Caledonia.  N.  T.  The'  ■  -  ■  ■  -■ 
Bist  al  about  500  acres  c<  marl  and  clay  deixnits.  beiriT 
N.  Y.,  and  extendins  alons  tlir  tracks  ol  thf  N.  Y.  C.  J 
H.R.lOTadtotanCD<<about  twomli™.  The  mar;  - 
ouffhly  sampled  and  analyzed  at  all  points,  and  conai 
practioUIr  fne  from  an  impurities,  belne  espedaUv  fi 

aaie,  amounts  to  only  about  thnx-lentbs  o<  on    

as  to  require  iittk  or  no  stripping,  and  has  ar  _        .  .  , 

-IB  usual  standard 

It  Is  especially  adapted  lor 
work  where  it  Is  enential  that  there  be  no  shrinliaie  or 

JAMES  KI7ER  CEMKKT  WORKS.    Locher,    Rockbridge    County.  Vir- 
ginia.   Telegraph  and  Express  Office,  Glasgow.  Va.—  Hlg 
Chas.  H.  Locher,  Pres..  Locher.  Vn. 
H,  O.  Locher.  Sec'y  and  Treas.,  Locher,  Va. 
Eben  Locber,  Oen.  Mgr.  and  Supt..  Locher.  Va. 
Chaa.  M.  Blackford,  Dlr..  Lynchburg,  Va. 
John  O.  Horsley.  Dir.,  Lynchburg,  Va. 
W.  T.  Kncker,  Chemist,  Locher.  Va. 

Adams  Bros.-Payres  Company,  Sales  Agents,  Lynchburg.  Va. 
Capitalization.  fSO.OOO. 
Capacity.  200  barrels  a  day. 

Manufacturers  James  River  brand  natural  hydraulic  cement. 
On  Norfolk  &  Western  and  Chesapeake  A  Ohio  railroads. 
JOHN  P.  KANE  COHPAHY,  22d  street  and  Fourth  avenue.  New  York.— 

Proprietors  of  Trowel  brand  Portland  cement.  K 

KANSAS  CITY  &   FT.   SOOTT  CEMENT   COMPANY.   Kansas   City. 
Mo.    Works  at  Ft.  Scott,  Kas.—  Fie 

C.  A.  Brocket!.  Pres.,  Kansas  City,  Mo. 
Howard  McCutcheon,  Sec'y  and  Treas:.  Kansas  City.  Mo. 
P.  B.  Jordan,  Dlr..  Kansas  Cltj,  Mo. 
Chas.  11.  Gardiner,  Supt.,  Ft.  Scott,  Kas. 
H.  Gardiner.  Chemist,  Ft.  Scott.  Kas. 
Chas.  Waldellch,  Engr..  Ft.  Scott.  Kaa. 

Ft.  Scott  Cement  Association.  Bales  Agents,  Kansas  City,  Mo. 
Capital.  (GO.OOO. 
Capa<rlly.  700  barrels  a  day: 

Manufacturers  Double  Star  brand  Ft.  Bcott  hydraulic  cement. 
On  Kansas  City.  Ft.  Scott  &,  Memphis;  Missouri.  Kansas  &  Texas, 
and  Missouri  Pacific  railroads. 

THE  KENTUOKT  AND  INDIANA  CEMENT  COMPANY,  Jetterson- 
Tllle.  Inrt.     Works  at  Watson.  Ind.—  Elc    . 

W.  H.  Cook.  Pres.  and  Dlr.,  Indianapolis.  Ind. 
C.  B.  Rous.  Sec'y.  Treas.  and  Dir.,  Indianapolis,  Ind. 
J.  C.  Rons,  Supt  and  Dlr..  Jeff ersonvl lie.  Ind. 
W.  F.  Curry er.  Dlr..  Indlanapolla.  Ind. 
13 
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C.  G.  [.yman,  I>lr..  ChloHgo,  HI. 

Western  Cement  Coiiipaiij',  Sales  Agetite.  Luulsvllle.  Ky. 
Cnpltn!,  S65.000. 
Capaelly,  l.EOO  harrele  dally. 

MaDufactnrers    Eagle     brand     Louisville    natural     hydcauUc 
cement. 
On  Baltimore  &  Ohio  Southwestern  ratiroad. 
KKNTUCKY  PORTLAND  CEMENT  COMPANY.  Valley  Station.  Ky. 

See  Note  D,  I'liRe  251. 
THE  KINDKHHOOK  PORTLAND  CEMENT  COMPANY,  Indianapo- 
lis, Inrt.    See  Note  0,  iwge  251. 

Incorporators:    C.-A.  Kenyon,  F.  A.  Joss  and  H.  G.  Brand^i. 
Capitalization,  authorized,  1500.000. 
THE  LAKEFIELD   PORTLAND  CEMENT  COMPANY.   Ltd..   Owen 
Sound,  Oct.,  Can.    Works  at  I^akefleld,  Ont.—  Cld 

Jno.  M.  Kllbouru.  Pres.  and  Dlr..  Owen  Sound.  Ont. 
R.  P.  Bntchart,  1st  Vlce-Prea.  and  Dlr..  Shallow  Lake,  Ont. 
Vr.  H.  E.  Braveuder.  2d  Vice-Prea.  and  Dir.,  Warners,  N.  Y. 
K.  H.  KUbourn.  Sec'y.  Treas.  and  Dlr.,  Owen  Sound.  Ont. 
H.  B.  Smith,  Dlr..  Owen  Sound.  Ont. 
A.  Ri^  Bravender,  Cheiuiat.  Lakeftcid,  Ont. 
Capltnliiotlon,  (500.000. 

Capacity.  350  barrels  a  day.  Increasing  to  900. 
Manufacturers  Monarch  brand  Portland  cement. 

THE  LAWRENCE  CEMENT  COMPANY,  No.  1 
Broadway,  New  York  City.  Harrison  Bldg.,  Phil- 
adelphia, Pa.—  CI— 

E.  R.  Ackennau,  Pres.,  No,  1  Broadwav.  New  York 
Clly. 

T.  B.  Oahorne'nnd  G.  D.  Slont,  SaleK  Aftenls.  New 
York  City. 

L.  V,  Clark.  Sales  Agent.  15th  and  Market  Sts.. 
Philadelphia.  Pa. 

Capltnllzaiion.    See  Note  Y,  page  31S. 


\Manttfaclurers'  StaUmeni.\ 

nent.    Thi-: 


tor  nork  which  dow  not  require  a  Portland  bran 


lhi»  Companj-'"  mrthod  ot  teste  for  IcnBili!  Btrenirth.  and  on  evcrj  point  Inmroved  Shield 
Note  tcstH  •*  ImproVL-d  Shk-ld  with  »and. 

Improved  Shield  Cement  1  part.  Hand  I  parts:    Tensile  slnncth. 
3(»day»!jTa'""     "^     "■■         "    '      l«i  days)  SOO  "^^       "^''""K  "^ '.. 

THE  LAWRENCE  CEMENT  COMPANY  OF  PENNSYLVANIA.    Works  at 

SicRfrled,  Pa.—  Bla 

Ernest  R.  Ackerman,    Pres..    1    Broadway ,  New 

York. 
Marlon  S.  Ackerman,  Vlce-Prcs.,  1  Broadway,  New 

York. 
T.  B.  Osborne.  Office  Sales  Agent.  No.  1  Broadway. 

New  York. 
O.  D.  Stout,  Office  Sales  Agent.  No.  1  Broadway. 

New  York. 
Superior  MfR.  Co.,  Dlstrlbulrrs.  :tiinnenjKiils,  Minn. 
Capitalization.    Sec  Note  Y,  page  261. 
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I  Over    20,000,000    Barrels 
NATURAL      and      PORTLAND 

CEMENT 

Mkile  ki\d  Sold  by  the 

Lawrence  Cement  Company 

Bualnasa  E:M«J>IUlMd  1832 


DTB.dor\  Poftl«nd  Vsed  on 

New  York  Custom  House,  East  River  Bridge.  Chamber  ot 
Commerce  Building,  New  Yotlt  Slock  ExchaoRe,  aad  by  the 
Uniled  Stales  Governmeni  for  Locks  and  Dams  on   the 


r  and  West  Superii 


HARBOR  WORK^^STORAflE  DAMS 

CONCRETE  BRIDGES 

TUNNELS  SEWERS 

RESERVOIRS  FOUNDATIONS 

ROADWAYS— -SIDEWALKS 


Uaed  ths  p&^t  14  ya&ra  In  SOO  CItlas  ai.nd  towna  of  tha  V.  S., 

Cub^,  Hoiltl.  Sknto  Dofnlntfo,  Puerto  R.I00, 

BrHlaK  Weat  Indies,  Bermud*. 

PKIIIpplnea. 


. . .  FOR  INFORMATION  ADDRESS  . . . 

^he  Latorence  Cement  Co,  | 

B-  H-  ACKBRHAH,  kaso-  Am-  Soc  C  B-  PreaM>«t' 

No.  1  Broadway,  New  York 
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The  Lawrenoe  Cinwnt  Compiny  r<  IVnnsylvanla— Continued, 

Manafacturers  Dragon.  Paragaa,    Monarch    braode    Portlftiid 
cement.  Shield  and  Improred  Slileld  brands  natural  hydraulic 


On  Central  Railroad  of  New  Jersey. 

[Manu/aclurers'  Staiement.] 

Tht  increialnr  demand  (or  "  Dkaqoh  "  Pnrtland  Cement  and  < 
?rK  and  importaat  vork^  in  which  it  haa  been  used  excluBivpJv  du 
In  tbs  (roBt  caolc  •*  Aiaerlcaii  Portland  Cem> 


E  1901.  cartainlr  place 

ise  in  Ne>  York  Cltr,  one  cri  the  lar- 
cDantf)'.  have  just  been  cmnpleted.  Ol  the 
¥  onir  tlie  hiiheet  praise  it  Its  qaaUtr  «aa 


..     T'>e« 

lew  York  S 

itions.  & 

deeo.  8  bet  thiiJc 

,  weic  bnilt  gf 

"  Cement  Concrete,  and  the 

le  bran^ 

TbWaiaiiiiBcent  irork  o(  the  arcbltect 

ue  <:«  tHe  hljrbest  testimonials  1 

"tta^™- 

qualltrol 

tbePortlan. 

d  Cement. 

Tbem 

•  the 

:  new  East  Ri 

<er  Bridie  ate  m 

oatmcted  with 

"  Pmtland  ' 

Cement  to  the  enti 

re  aatWaetii 

■  DKAdOM  "  Cemeii 

>ti8uiieda]»lntheGi 

cworV 

the  new  Ct 

naoienie  Boildini. 

.No- 

wYorli, 

iher  laree  public  atrnctures. 

"DllAC 

nd  has  an  enrlabl 

ordforo 

ICTtW 

itlei  and  towns 

in  the  Unii 

ted  States  a 

ndWeat  IndkB, 

Itkai 

lime-tried  a; 

nd  eatabliabed  bri 

and 

n  petition  and  In 

Titlna  eoapar. 

Rtn,ll,  sf  TisU  of  "DRAGON"  Portland  Cimni. 
as  <t  Bovtb.  Garrett  A  Blair.  406  Lociut  Street.  Philadelphia.  I 
ly  tt  Volume  Te«ts. 


Sound  and  Bard 
TeniUe  Strain  rt  Standard  Briquettes. 
I  daj-  In  air.  6  in  water. 
Tdars   neatcementl  nsibs.;  3  partaaaud.ITCIIba. 


Tsctini  Laboratories  of  Lathbury  ti  Spackman. 

1619  Filbert  Street,  Phlladdpbia.  JuneS,  1901. 


Tensile  Strensth  per  sq.  In. 
7  days  (neat  cement)  7»  Ibs.r  13  pans  iand)  301  lbs. 

Report  o(  Cement  Tests.    U.  S.  Ensiaeera'  OtAct.  Princeton,  111. 
Brand  tested  "  DRAGON." 
nneneH:    UMt  No.  S08leve-96!<t  No.  lOOslEre. 

TImeof  settinEby  Vicat  Needle.    M  lb.  1  hour,  3S  min. :  1  lb.  i  houi^  Umin. 
Knnber  of  Briquettes,  130. 

Tensile  Btrencth,  7  dars  neat.  702-736  lbs,:  3  parts  sand.  22(k2E61bs. 
Teatcd  Sept.  IT.    RespectruUy  submitted  and  certiOcd  correct,  Willk  Hunter.  Inspector  d 

Respectlully  submitted  to  Major  W,  L.  Marehall.  CorpB  01  Eniineer^ 

LAWRENCEVII.T.B  CEMKNT  COMPANY,  Binnewater,  N.  Y.  Now 
owned  by  the  Cmisolldaled  Rosendale  Cement  Company.  26  Ooptlandt 
St,  New  York  City. 

Capacity,  2,500  barrels  per  day. 

Hanufactnrers    Beach's    Rmenctale    brand    nntaral   bydraallc 

On  Walhlll  Vall^  railroad. 

D.nt.zedbyG00g[c 


IMPROVED     SHIELD 

CEMENT 


Has  been  on  the  market  12  years  and 
demand  for  work  not  requiring  Portland,  and  for  which 
ordinary  Natural  Cement  will  not  answer.  In  many 
places  Improved  Shield  ^ives  better  results  than  some 
brands  of  Portland'  cement 


i;     Ne&t 


Sand 


TcDsile    ' 
Strength 


S00&,. 


No  other  Ne.tur&l  Cement  c&.n  ahow  suoh  ^  Record 
ALWAYS    RELIABLE   FOR  VNIFOKMITY 

Produoea  Imperleho-ble  Work. 


^/>e  Lawrence  Cement  Co.    i 

■Bajhttjj   Ejtablljhmd  1832. 

«.    T.  B.  OSBORNE  ,  c.n.  Jo/.j 
CHA8.  D.  STOVT  !    >4>«nM. 

Sales   Office.    1  Bro&.dw&.y,    NEW   YORK 

PhllOLdelphlb.  OHloe.      L.  V.  CLARK,      I5lh  a.nd  Mvkrkat  Su. 


*^^v%^^^%wv%^^vv^j»v\^^^^i»w»vw»www»%w»»wvS 
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LEHIGH  PORTLAND  CEMENT  COMPANY.  AUentown,  Pa.  Wotka  at 
Wt'st  CoptBv  uiiil  Oniiroil.  T.olilgli  Co..  Pa.,  Mltebell.  InC,  and  Wells- 
Ion.  O.—  Ala 

Harry  C.  Tresler,  Pres.  and  Dir.,  AUentdvn,  Pa. 

George  Ormrod.  Vice-Pres.  and  DIr.,  AUentowa. 

Pa. 
E.  M.  Young,  Trena.  and  Dir..  AUentown,  Pa. 

I  Alexander  S.  Shlmer.  DIr..  Allentown,  Pa. 
James  K.  Moeaer,  Dlr..  AHentown,  Pn. 
George  G.  Sykee.  See'y.  Allentown,  Pa. 
Charles  A.  Matcham,  Supt.,  Allentown,  Pa. 
Keller  Island  Ume  and  Transport  Co..  Western 

nnil  Soiiriiem  DIstrtbuters,  Cleveland,  O. 
Garden  City  Sand  Co.,  Agents.  Security  Bldg.. 
Chtcngo.  111. 
Cutler  &  Gilbert.  N,  W.  ARents,  Dulnth.  Minn. 
Mobile  Coal  Co.,  Agents.  Mobile,  Ala. 
.Taa,  G.  Clark,  Agent,  New  Orleans,  La. 
W.  H.  Pollard  &  Co.,  Agents,  Galveston,  Tes. 
Jas.  A.  Uavts  &  Ca.  New  Eng.  Agents,  92  State  St„  Boston,  Mass. 
Hiram  Snvder  &  Co..  Agents.  229  Broadway.  New  York. 
Thorn  Cement  Co,,  Agents,  112  Church  St.,  Buffalo.  N.  Y, 
Borgner  Cement  Co.,  Agents.  23(1  St.,  Plilladelphia,  Pa. 
D.  J.  Kenne<ly.  Agent.  150  Frankstown  Ave.,  Pittsburg.  Pa, 
Gleneoe  Lime  and  Cement  Co.,  Agenls,  HOOa  Old  ManchfBter  Road, 

St.  Louis,  Mo. 
Southeastern  Lime  and  Cement  Co.,  Agents,  Charleston.  S.  C. 
Maryland  Lime  and  Cement  Co..  Agents,  217  Bowly's  Wharf,  Bal- 
timore, Md. 
Taylor  Bros.,  Agents.  Camden.  N.  J. 
Warner  Moore  &  Co..  Agents.  Richmond.  Va. 
J.  G.  ^V'aters  &  Son.  Agents,  1045  32d  St.  W.,  Washington.  D.  C. 
Gamage  &  Waller,  Ag<'nls,  Norfolk.  Va. 
Baslon  Ltnie  Co..  Agents.  Easton,  Pa. 
.1,  E.  Patterson  Sc  Co.,  Agents,  Wilkes-Barre,  Pa. 
Lutber  Keller,  Agent,  Scranton.  Pa. 

Charles  Brewer  &  Co.,  Agents  for  Honolulu,  IS  Broadway.  New 
York. 

Capitalization,  $2,000,000. 
Capacity,  HMO  riarrels  daily. 
Manufneturers  Lehigh  brand  Portland  cement. 
On  Ironton  railroad,  branch  of  I.ehigh  Volley  railroad  and  B.  &  O. 
S.  W.  railroad. 

[Manu/aclurets'  Statement  ] 

The  Lettish  Portland  Cpmenl  Company  havi.  an  annaal  production  li  3.000.000  barrels 
<*  Purttand  cement.  Their  workH  arc  localrd  at  Ormrod  and  Went  Coplay.  Pa.,  in  the  Lehlih 
VaUey.at  Mitchell,  Ind.,snd  Wi'llKton.O.  Thry  are  equipped  with  the  mimt  modem  and  ud- 
tCMlate  machiner)-.  Their  brand  "Lehlih"  In  H-eae-^lablhihed  andknown  tulhc  tradcasDneot 
the  hiKhestiradeBdl  Portland  cement  manufactured.  Thesovemment  iiialarEeuKrnf  this 
brand  <*  cement,  and  the  leiillmDnlalK  given  thla  company  by  government  engrineers  testily 
to  the  hiih  quality  and  Batinraclory  reniltn  nbUined  from  LehiKh  Portland  cement.  The 
company  enjoy  a  large  demand  lor  their  cemcni  thnwrhnut  the  United  States,  and  dnrlnc 
the  pa»t  year  haTe  made  larp^  nhipments  abroad.  The  Kelley  Inland  Lime  and  Transport 
Company,  rt  Cleveland.  Ohio,  are  the  dlotrlbutem  lor  the  Lehlsh  Portland  cement  throush- 

in  their  territory. 

LONG  POINT  CEMENT  WORKS,  Longue  Puinte.  Hochelaga  county,  Que- 
bec. Canada.    Formerly  known  as  Crescent  Cement  Works. —       Die 
ThoB.  M.  Morgan,  Owner. 
Alex.  Bremner,  Sales  Agent,  Montreal,  Que. 
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LEHIOH 

Portland    ([^ement 


MannfBctnrad  by 


LEHIOH  PORTLAND  CEMENT  COMPANY, 

ALLEMTOWN,  PA. 


Hlgtaly 

Guaranteed 

for  Ualfortatty. 

a>id  UM«L 

Streuglli  and 

Lttriely  by 

DMrablltty. 

tbe  GovennnsHt 

OH  Hlirh  Class 

Write  for 

NothlttE 

Cats  I  OS  ne 

B«tter  for 

Giving  Tests, 

Pavenents. 

Testimonials. 

Curbs  oHd 

and  Useful 

Sewer  Work. 

Information. 

iiiiiiiiii 
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WESTERN  AND  SOUTHBRN  DISTRIBUTBRS 

The  Kelley  Island  Lime 
and  Transport  Co. 


CLEVELAND,  OHIO. 
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Lour  Pirini  Cement  Wurka— ContLoued. 

W.  &  F.  P.  Currle  &  Co..  Sales  AgeotB,  Montreal,  Que. 
Capacity,  300  barrelo  a.  day. 

ManufacturerR  Crescent  and  Diamond  braode  Portland  cem^it. 
LOUISVILLE  CEMENT  COMPANY.  331  W.  Main  St.,  Louisville,  Ky. 
Wwrks  at  Speeds  and  Watson,  Ind„  and  I^ulBvllle,  Ky.—  Cla 

J.  B.  Speed,  Pres.,  LoiUsvitle.  Ky. 

Western  Cenieut  Company.  Sales  Agents,  Louisville,  Ky. 
Capitalization.    See  Note  Y,  page  251. 
Capacity.  5,000  barrels  per  day. 

Haaufacturers  Speed's  "Star"'  brand.    Louisville    natural  hy- 
draulic cement,  J.  Hnlme  "Star"  brand,  "Horse  Shoe"  slow 
setting.  "S*S"  brand,  alow  setting. 
On  PlttBburg,  Cincinnati,  Clilcago  &  SL  Lciols  railroad  (Speed's  Mill). 
On  Louisville  &  Naabvllle;  Pittsburg,  Cincinnati.  Chicago  &  St.  Louis; 
Cbloago,  Indlanapoils  &  LouiBvllIe;  Baltimore  &  Ohio  Southwestem; 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Chesapeake  &  Oblo;  IlUntds 
Central;  Louisville,  Henderson  &  St.  IxiuIe;  Soutbern.  and  Louisville, 
Evanevllle  &  St.   Louie  railroads  (LoulsTllle  Mill). 

On  Baltimore  &  Ohio  Southwestern  railroad  (Watson  Mill). 
THE  LUPTON  PORTLAND  CEMENT  COMPANY.  Lupton,  Mich..  525 
SlaJn  St.,  Bast  OrnnRe,  N,  .T.     See  Note  D,  page  261.— 
Geo.  T.  Stanley,  Pres.,  Lupton,  Mlcb. 
Edward  A.  Worthlngton.  VIce-Pres.  and  Treas.,  Chicago. 
Walter  Ulgga,  Sec'y,  Chicago,  111. 
Wm.  C.  Edgar,  Aast.  Sec'y.  Chicago,  111. 
Authorized  capitalization,  tl.850.000. 
Proposed  capacity.  1,200  barrels  a  day. 
MANITOBA  UNION  MINING  CO..  Ltd..  214  Grain  Exchange.  Winni- 
peg. Man.    Cement  works  at  Arndd.  Man.    Plaster  works  at  Oypsnm- 

vlllc.  Man.  B 

G,  W.  Vandersllce,  Pres..  Winnipeg.  Man. 
N.  Bawlf.  VIce-Pres,.  Winnipeg.  Man. 
H.  T.  Fincb,  Sec. -Treas.,  Winnipeg,  Man. 
Charles  J.  Drake,  Supt.,  Arnold,  Man. 
Capitalization,  1600.000. 

Mannfacturera  XLCR  or  Excelsior    brand    natural  hydraulic 
cement. 
MANKATO  CEMENT  WORKS.  Mankalo.  Jllnn.    See  Note  Z,  page  2B1. 
P.  H.  Carney.  Lessee  and  Mgr.,  Mankato,  Minn.  J — c 

H.  E.  Carney,  Abbi.  Mgr.  and  Sec'y.  Mankato,  Minn. 
P.  H.  .lordan.  Supl.,  Mankato,  Minn. 
Capacity,  1,200  barrels  a  day. 

Manufacturers  Mankato  and  U.  S.  G.  brands  natural  hydraulic 
cement. 
On  Chicago,  St.  Paul.  Minneapolis  &  Omaha;  Chicago  &  Northwest- 
ern; Chicago.  Milwaukee  &  St.  Paul,  and  Chicago  Great  Westecn  rail- 
roads. 

MARKSBOBO  PORTLAND  CKMEXT  CO..  Marksboro,  N.  J.    See  Note 
U,  IMige  251.    Works  proposed  near  White  Pond. 
H,  T.  H.  Snyder.  Pres,,  I'aterson,  N.  J. 
Philip  Scanlon,  VIce-Pres.,  Newark.  N.  J. 
John  Brooks.  Treas.,  Boston,  Mass, 
G.  J.  Curtin,  Gen.  Man. 
CapltallKatloD,  (400,000. 
Proposed  capacity.  800  barrels  a  day. 
On  New  York,  SuMiuebanna  ft  Western  railroad. 
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MARQUETTE  CEMENT  MANUFACTURING    COMPANY.    LftSaUe. 
111.     Rep«rted  as  tbe  Bucceoaor  to  tbe  Marquette  Portlaod  Cement 
Company.    Works  at  Deer  Park  Glen,  111.    See  Note  TFj)age  251. — 
N.  W.  Duncan,  Dlr. 
Jas.  H.  Eckels,  Dlr. 
Michael  F.  Mahoney.  Dlr, 
Frank  F.  O'Conniw,  Dlr. 
F.  G.  Dickinson,  Dlr. 
Tbeo.  G.  Dickinson,  Mgr. 

Wm.  DIcklDBon,  Sales  Agent,  1203  Marquette  BldK-.  Chicago,  111, 
CapltallxatloD.  fl&O.OOO. 
On  Chicago,  Burlington  &  Qulncy  railroad. 
MARTIN'S  CREEK  PORTl.AND  CEMENT  COMPANY.  152S  Real  Es- 
tate Tmst  Bldg.,  Philadelphia,  Pa.    Works  at  Martin's  Creek,  Pa.— 
Geo.  W.  Roydhonse,  Free. 
R.  Bruce  Bums.  Vice  Pres. 
D.  Ohaa.  Martha.  Sec'y  and  Treas. 
Frederick  B.  Franks.  Gen.  Mgr. 

Cable,  Thorn  &  Co.,  Sales  A^nts,  253  Broadway,  New  York. 
Wm.  Wirt  Clarke  &  Son.  Ageots.  11  Gay  St.  South.  Baltimore,  Md. 
Capltailzatloti.    See  Note  V,  page  251. 
Capacity,  800  barrels  a  day. 
Manufacturers  Krause  and  Martin's  Creek    brands    Portland 


Md.    Works  at  Sparrowa  Point.  Md.— 

Frank  H.  Sloan,  Free,  and  D!r.,  Baltimore.  Md. 
E.  D.  Crook,  Vice  Prea.  and  Dir.,  Baltimore,  Md. 
Robert  C.  Cole,  Sec'y  and  Dlr.,  Baltimore,  Md. 
Hugh  SlBBon,  Treaa.  and  Dlr.,  Baltimore,  Md. 
Sam't  A.  Ver  Vaien,  Mgr.  and  Dlr.,  Baltimore.  Md. 
Marylajid  Cement  Co.,  Sales  Agents.  2  E.  T,e:tington  St.,  Balti- 
more, Md. 

Capitalization,  1100.000. 
Capacity,  BOO  barrels  a  day. 

Manufacturers    of    Toltec    and    Rhinoceros    brands    Portland 
cement  (puzsolan)  and  Clarke's  brand  hydraulic  cement  (puz- 
zolnn). 
MICHIGAN  AI^KALI  COMPANY,  Wyandotte.  Mich.—  Aid 

Edward  Ford,  Pres.,  Toledo,  O. 
J.  B.  Ford.  .Tr.,  VIce-Pres.  and  Gen.  Mgr.,  Wyandotte.  Mich, 

E.  L.  Ford,  Sec'y  and  Treaa.,  Wyandotte,  Mich. 
O.  Button,  Supt.,  Wyandotte.  Mich. 

F.  B.  Holmes  *;  Co.,  Sales  Agents,  Hammond  Bldg.,  Detroit.  Mich. 
E.  S.  McLaln  &  Son,  Sales  Agents.  2d  National  Bank  Bldg..  Pitts- 
burg. Pa. 

Toledo  Builders'  Supply  Co.,  Sales  Agents,  Toledo.  O. 
CapliaJliallon.  (2.600,000. 
Capacity,  BOO  barrels  a  day. 

Manufacturers  Wyandotte  brand  Portland  cement. 
On  Michigan  Central,  Lake  Shore  and  Michigan  Southern,  and  Detroit 
&  Lima  Northern  railroads,  and  the  Iletrolt  river. 

MICHIGAN  PORTLAND  CEMENT  COMPANY.  C<Jdwater,  Mich., 
Works  at  Cnldwater  and  Quincy,  Mich.  See  Wolverine  Portland  Ce- 
ment Co.— 

T,.  M.  Wing.  Pres.,  Mgr.  and  Dlr..  Coldwater,  Mich, 
Chas.  Brigga.  Vlce-Pres.  and  Dlr..  Calumet.  Mlrh. 
Mllo  D.  Cnmphpll.  Trenp.  and  Dlr..  Coldwater;  Mich. 
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Michigan  Ponland  Cement  Company— Continued. 

E.  R.  Root,  Sec'y  and  Ass't  Treas.,  Coldwater,  Mich. 
Cbae.  U.  Houehtallng.  DIr.,  Quiucy,  Mich. 

J.  T.  HolmcB.  Dlr.,  DetrcJt.  Mich. 

J.  C.  Smallehnw,  Snpt.  of  Factories.  Coldwater,  MIcb. 

H.  B.  Bi-owD,  Chief  Chemist,  Coldwater,  Mich. 

F.  I.  Post,  Ass't  Chemist,  Coldwater,  Mich. 
H.  F.  Dibbert,  ChleC  Engr.,  Coldwater,  Mleh. 
J.  L,  Clark,  Chief  Bokt..  Qulney,  Mich. 

C.  H.  Wood,  Sales  Agent,  1007  Chamber  of  Commerce  BIdg..  Chi- 
cago, III. 

Capitalization,  $2,500,000. 
Manufacturers  Wolverine  and  Eclipse  brands  Portland  cement. 
Capacity,  1,500  barrels  of  each  brand  per  day. 
On  Lake  Shore  &  Michigan  Southeru  railway. 
MIDLAND  PORTLAND  CE.MENT  COMPANY.  Law  Bldg.,  ladlanapo- 
lla,  Ind.    Works  at  Bedford,  Ind:,  proposed. 

Orlando  M.  Packard,  Pres.,  Dlr.  and  Mem.  Exec.  Com.,  Indianapo- 
lis, Ind. 
Fred  W.  Spacke,  Vlce-Pres.  and  Dlr.,  Indianapolis,  Ind. 
John  L.  Benedict,  Trean.  and  Dir.,  Indianapolis,  Ind. 
Vanton  0.  Fouik,  Sec'y.  Dir.  and  Mem.  Exec.  Com.,  Indianapo- 
lis, Ind. 
George  W.  McDanlel.  Dir.  and  Mem.  Exec.  Com.,  Bedford,  Ind. 
George  W.  Combs,  Dir.  and  Mem.  Exec.  Com.,  Indianapolis,  Ind. 
Preston  F.  Miles,  Dlr.,  Mllfoi-d,  Ind. 
Edwin  T.  Allen,  Dir.,  Detroit,  Mich. 
Kenneth  K.  McLaren.  Dlr.,  .Tersey  City,  N.  J.  - 
Capitalisation,  11,000,000  authorized. 
Proposed  capacity,  2.000  barrels  a  day. 
On  Baltimore  &  Ohio  Soutbwe'stern,  Southern  Indiana  and  Chicago, 
Indianapolis  &  Louisville  railroads. 

THOS.  MILLBN  &  SONS,  Syracuse.  N.  Y.    Works  at  Wayland,  N.  Y. 
See  Notes  "9  and  Z,  page  CI — 

T.  Mllien,  D.  Mltlen,  and  H.  C.  MlUen,  Proprietors. 
A.  J.  McBean  &  Co.,  Agents,  Chicago,  111. 

Manufacturers  Wayland  brand  Portland  cement. 
.  On  Delaware,  Lackawanna  &  Western;  Erie  &  Pittsburg;  Shawmut 
A  Northern  railroads. 

MILWADEEE  CEMENT  COMPANY,    Hoom    7,    Pliuikliiton    Bldg,    Mll- 
n  uiKee   V  Is  —  Clb 

I   ''amuei  Marshall,  Pres.  and  Dir.,  7  Planklnton  Bldg,. 
Milwaukee,  Wis. 
J    It    Bertheiet,  Vlce-Pres..  Snpt.  and  Dlr.,  7  Plan- 
klnton Bldg..  Milwaukee,  Wis. 
Tohn  Johnston,  Treaij.  and  Dlr.,  7  Planklnton  Bldg., 

Bldg..  Milwaukee,  Wis. 
Geo  S  Bartlett.  Sec'y,  7  Plnnklntbn  Bldg.,  Milwau- 
kee Wis. 
B  K    Miller.  Jr.,  Dlr..  7  Planklnton  Bldg.,  Milwau- 
kee Wis. 
h    A  Hinmau  Dlr    7  Plankinlon  Bldg.,  Milwaukee.  Wis. 
Howard  fireene  Dlr.  7  Planklnton  Bldg..  Milwaukee.  Wis. 
Wm   Planklnton   Ulr.,  7  Planklnton  Bldg.,  Milwaukee,  Wis. 
Capitalization  |350,0O0. 
Lapndtj,  4.000  barrels  dnily. 
Manufacturers  Keystone  brand  natural  hydraulic  cement. 
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MilboauKee  Hydraulic 

Cementf  "Kej^-ttone"    Vrand 

shippinf  Capacity 

'«""'"  Daily 

lIuarpMied 

4  4 


,     .  4.000 

uiiinrtcd  Barrels 


In  successful  use  for  the  past  twenty-five 
years  in  most  of  the  important  con- 
structions. Government,  Municipal  and 
Private,  in  the  middle  and  western  states. 

T/>e    accepted  standard  of 

The    V,    S,  Co-Oemment 


^ 


Milwaukee    Cement    Co. 

Raom  7,  P.makialoa  BalUlag. 

Milwaukee  Wisconsin 
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Hllwauluc  Cement  Comiiany— Coullnued. 

On  Chicago.  Milwnakee  &  St.  Paul;  Chicago  &  Northwestern,  and 
Wisconsin  Central  railroads. 
AnalyslB  of  the  cement  shows: 


nd  the  too  mlllB  (K  1.500  and  2.S0D 
barrels  daily  capacity,  lilted  Hith  the  U 
entering  MilwaukK  are  CB         -    -      -      ■ 
amtndled  bv  the  cumpany 


Id  uttivm  intennted.  to  visit  the  mlllHi  as  a  thoriniih  InviMtiEStial 

itural  advantagriA  posftsaed  by  this  com  pany.  c4  Its 

.-  __-,  . . ,  aaaurinff  the  equality  erf  its  product  as  one  pt  the 

MONOLITH  POBTIjANI)  CEMENT  COMPANY.  Ltd..   Battle  Creek. 

Mich.    Works  at  Bristol,  Ind..  under  construction.—  F 

Gen.  Jas.  S.  Clarttson.  Pres.,  New  York  City. 
Lycurgus  McCoy,  Vlce-Pres..  Battle  Creek,  Mich. 
Harrle  T.  Harv^,  Bec'y,  Battle  Creek,  Mich. 
Wm.  M.  White,  Treas..  Chicago.  111. 
C.  L.  Carman,  Gen.  8upt.,  Bristol,  lud. 
Capitalization,  $1,500,000. 
Capacity,  1,000,000  barrels  a  year. 
Manufacturers  Monolith  brand  Portland  cement. 
On  Lake  Shore  &  Michigan  Sonthem  railroad, 
THE  FRANK  E.  MORSE  COMPANY,  IT  State  St.,  New  York.    Owners 
Continental  and  Liberty  brands  of  Portland  cement  and   Patriot 
brand  of  cement.  Hid 

NATIONAL  PORTLAND  CEMENT  COMPANY,  Ltd.,  Jftnes  BIdg.,  To- 
ronto, Ont.    Works  under  construction  at  Durham,  Out. 
Wm.  F.  Cowham,  Man.  Dlr.,  .Tackson,  Mich. 
P.  W.  Stanhope,  Dlr.,  Toronto.  Ont. 
A.  F.  McLaren.  Dlr.  Stratford,  Ont. 
Barlow  Cumberland.  Dtr..  Toronto,  Ont. 
Gilbert  McKechnle.  Dlr.,  Durham,  Ont. 
W.  B.  Bogardus,  Chief  Engineer,  Toronto,  Ont. 
Capitalisation,  »1,000,000. 

The  Link  Belt  Machinery  Co,  ct  Philadelphia.  Pa.,  has  xuppUed  its  ElevBtors  and  Con- 
Teyon'tothe  Germ  an- American  Portland  Cement  Co-.  La  Salle,  III.:  Chicago  Portland 
Coment  Co. Oelei<by,Il].:Marquetu  Cement  Cv.ORlesby.IU.;  Brtmiion  Portland  Cement 


*t  named  have  complete  elsTatinc 


Municipal  Engineering  Magazine 

Keaches  more  people  who  constitute  the  cement  field  of 
business  than  any  other  American  publication.  It  is, 
therefore,  the  best  advertising  mediom  for  this  field. 


For  Large  Results  Adver- 
tise in  a  Large  Way  in 
the    Right     Publication 


//  is  the  Best   IVay  of  Building  Up 
Business  at  the  Least  Expense 

IN  the  January  number  of  Municipal  Engimehring  appeared  for  the  firai 
time  a  full-page  advertisement  of  tlie  Palmer  Hollow  Concrete  Block 
Machines.  Mr.  Benson,  the  genera!  sales  agent,  had  intended  inserting  a 
quarter-page  advertisement.  We  adviiied  him  to  use  large  space  for  the  best 
results.  The  reasons  offered  convinced  him  of  the  wisdom  of  the  suggeatioa, 
aJid  he  contracted  for  a  full  page  regularly.  Before  the  expiration  of  the  first 
month  Mr.  Benson  realized  results  far  fieyond  bis  expectations,  and  voluntarily 
sent  us  the  following  letter : 

W.     W.     BENSON, 

PALMER    HOLLOW    CONCRETE    BLOCK    MACHINES, 


Tbbrb  Haute. 

Inc..  . 

lam 

uarj-  17, 190 

Mfal  Eneiaariiii  Camfant 

'..  Indianatolis 

Gentlemen- In  reference  to 
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time. 
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ract. 

We  desi 

liE  testimony  i 
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by 

nat«(nnn 

WtaWn,: 

we  remain, 

Yw 

UT^  truly. 

lamed)  W. 

W, 

BENSON. 

BE   SURE  OF  TWO   THINGS 


Use  Municipal  Engineer- 
ing if  you  want  the  Best 
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NAZARETH  CEMENT  COMPANY,  Nnzareth.Pa.  See  Note  Y,  page  251. 
Alden  M.  Yonng,  Pres.,  100  Broadway.  New  York. 
Walton  FerEuson,  Vlce-I'ies.  acd  Dlr.,  100  Broadway,  New  York, 
Geo,  v.  Cofflu,  Sev'j  and  Dlr.,  Easlou,  Pa. 
P.  H.  Haiupson,  Treas.,  (ien..Mgr.  and  Dlr.,  Nazaretb,  Pa. 
H.  G.  Runkle,  Dlr..  New  York. 
A.  M.  Young,  Dlr.,  New  York. 
Randall  Morgan,  Dlr.,  Pblladelphla. 

A.  W.  Page.  Dlr..  Bridgeport.  Conn. 
Geo.  E.  Terry,  Dlr.,  Walerbury.  Conn. 
J.  T.  Bartlctt,  Dlr..  Boston,  Mass. 

H.  S.  Runkle.  Aes't  Trens.  and  Aes't  Scc'y.  100  Broadway,  New 

York. 
H.  A.  Santee.  Supt..  Nazaretli.  Pa. 
Wm.  E.  Crane,  Met-h.  Kngr.,  Nflzaretli,  Pa. 
W.  Elwood  Snyder,  Chemist,  Nazareth,  Pa, 

Charles  Warner  Co.,  Sales  Agents,  Wilmington.   Del.;  Philadel- 
phia, Pa.;  6S  Maiden  I.,ane,  N.  Y.  • 
Capaetty,  1,600  barrels  a  day. 

MantiFacturera  of  Nazaretli  brand  Portta_ad  cement. 
On  Bangor  &  Portland  branch  of  Delaware,  Lackawanna  &  Western 
railroad, 

NEW  ALBANY  CEMENT  COMPANY,  New  Albany,  Ind.     Works  at 
HflUHfidale,  Ind.    See  Note  V,  page  251. —  Gl — 

Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 

Manufacturers  of  Crown  brand  Loulsrille    natural    hydraulic 

On  Pittsburg.  Cincinnati.  Chicago  At  St.  Louis  railroad. 
THE  NEWARK  AND  ROSENDALE    LIME    AND    CEMENT  COM- 
PANY.    Buslnesfl    transferred    to   Consolidated    RoHendale   Cement 
Company,  26  Cortlandt  St.,  New  York.    Works  at  Whiteport.  Ulster 
county.  New  York. 

Mannfacturers  Newark  Roaendale  brand  natural  hydraulic  ce- 
ment. 
On  Walklll  Valley  branch  of  West  Shore  railroad. 
THE  NEWARK  LIME    AND    CEMENT    MANUFACTURING  COM- 
PANY. 120  Liberty  St.,  New  York.    Cement  works  at  Rondout,  N,  Y. 
Plaster  mill  at  Newark,  N.  J.—  Blc 

Cnlvin  Toraklns.  Pres.,  IZO  Lll)erty  St.,  New  York  City. 
Walter  Tomklns.  Sec'v.  120  Liberty  St..  New  York  City. 
Calvin  TomkUis.  120  Ltlierty  St..  New  York  City,  Sales  Agent. 
CapltnllKfltlon.    See  Note  Y,  page  251. 
Capacity,  300.000  barrels  a  year. 

Manufacturers  Old  Newark  brand  natural  hydraulic  cement. 
On  Ulster  &  Delaware  railroad  and  Hudson  river. 
NEWAYGO     PORTLAND    CEMENT    COMPANY,.    Newaygo,     Mich. 

Works  under  construction.  D 

Daniel  McCool,  Pres..  Newaygo,  Mich. 
Wm.  Wright,  Vlce-Pres..  Newaygo.  Mich. 

B.  T.  Becker,  Sec'y  and  Treas.,  Newaygo,  Mich. 
F.  C.  BIgelow,  Dlr.,  Milwaukee,  Wis. 

H.  D.  Hlglnbotbam,  Dlr..  Chicago,  111. 
Gerhard  Becker,  Dlr..  Milwaukee,  Wis. 
W.  Northup  McMillan,  Dlr.  St.  Louis,  Mo 

Capitalization,  (2,000,000. 

Capacity,  1,000  barrels  a  day.  Increasing  to  1.600. 

Mnnufacturerg  Gibraltar  brand  Portland  cement. 
On  Pere  Marquette  railroad. 


Coogic 


CEMENT  SIANUFACTUKEBS.  3S9 

NEW  JERSEY  PORTLAND  CEMENT  COMPANY.  Pertb  Ainboy.  N.  J. 
See  Note  X,  page  251,  also  desoriptluii  of  works. —  H — « 

Capitalization,  (60,000. 
Capacity,  100,000  barrels  a  year. 

Manufacturers  of  Climax  brand  I'M'tland  cement  (puEEolan). 
On  Central  of  New  Jersey.  Itehlgb  Valley  and  Pennsylvania  railroads. 
U.  L.  &  \V.  C.  NEWMAN.  Akron.  N.  Y,    Skn-  Note  Z,  page  251.  Kl— 

Union  Akron  Cement  Co.,  141  Erie  St..  Buffalo.  N.  Y..  Sales  Agents. 
Manufacturers  Akron  Red  Star  brand  natural  hydraulic  cement 
On  New  York  Central  &  Hudson  Illver  railroad. 
NEW  YORK  AND  KOSBNDALE  CEMENT  COMPANY,  280  Broadway. 
New  York.    See  Deacrtptlon  of  Works.—  Oln 

Hamilton  B.  Tompkins,  Pres. 
Wm.  C.  Mortrai,  Sec'y.  280  Brondwoy,  N.  Y. 
Capitalization.  |250,000. 
NEW  YORK  CEMENT  COMPANY.  No.  29  Broadway.  New  York  City. 
Works  at  Lefever  Falls,  Ulster  county.  New  York.—  B— li 

John  Miller,  Pres.,  29  Broadway,  New  York  City. 
Benjamin  Cocbran,  Sec'y.  29  Broadway,  New  York  City. 
Tbomas  Miller,  Jr.,  Trens.  and  (ien.  Supt.,  29  Broadway,  New 

York  City. 
J.  M.  Milter,  Dlr„  2$  Broadway,  New  York  City. 

A.  McLaugblln,  Supt.  Adning  aDd  Mamifaclnring,  Lefever  Palls. 
New  York. 

Thos.  Craig,  fcbief  Engr.,  Lefever  Falls.  N.  Y. 
Capltall7^tlon.    See  Note  Y,  puife  2B1. 
Capacity.  S.OOObarrels  a  day. 
Manufacturers   Superior   brand    Roaendale   natural    hydraulic 

On  Delaware  &  Hudaoo  canal,  near  Wnlklll  Valley  railroad. 
NORTHAMPTON  PORTLAND  CEMENT  COMPANY,   26  Broadway. 
New  York.    Works  at  Stockertown,  Pa. —  Hlc 

B.  Sherwood-Dunn,  Pres,  and  Dlr.,  26  Broadway,  New  York. 
Wllllani  H.  Stayton,  Vlce-Pres,  and  Dir.,  30  Broad  St.,  New  York. 
Clifford  W.  Lynn,  Sec'y  and  Treas.,  26  Broadway,  New  York. 
Jobn  R.  Hcgeman,  Dlr..  1  Madison  Ave.,  New  York. 

Luciau  C.  Warner,  Dlr..  634  Broadway,  New  York. 

Charles  E.  Sprague,  Dlr,,  Union  Dime  Savings  institution.  New 

York. 
James  McCreery.  Dlr..  W.  23d  St.,  New  York. 
Silas  B.  Dutclier.  Dlr.,  Hamilton  Trust  Co.,  Brooklyn,  N.  Y. 
Haley  FIske.  Dlr..  1  Madison  Ave.,  New  York. 
Conrad  Miller,  Dlr.,  Nawiretb.  Pa. 
J.  C.  McGulre,  Dir.,  Hotel  St.  George,  Brooklyn,  N.  Y. 
James  Virdln,  Dlr.,  Dover,  Del. 
B.  G.  Bnilleau.  Gen.  Mgr.,  26  Broadway,  N.  Y. 
I>ewls  H.  Roselierry,  Supt.,  Eflston.  Pa. 
John  Taylor,  Chemist,  Stockertowii.  Pa. 
Capitalization.  {1,200,000. 
Capacity,  1,200  liarrels  a  day. 

Manufacturers  Nortlmmptoii  brand  Portland  cement. 
On  Bangor  &  Portland  branch  of  Delaware,  Lackawanna  &  Western 
railroad. 

NORTHERN  PORTLAND  CEMENT  COMPANY  OF  WIARTON.  Ltd.. 
Wlarton.  Ont.    Works  proposed. 

David  Porter.  Pres.  and  Dlr,,  Wlarton,  Ont. 
B.  M.  Fisher.  Vlre-Pres.  and  Dlr..  Wlarton.  Ont. 
D.  M.  Jermyn,  Sec'y  and  Dlr.,  Wlarton.  Ont. 
James  Symon,  Treas.  and  Dlr.  Wlarton.  Ont. 
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Nonbern  Portland  Cement  Companj'— ConttnuEd. 

James  Rowland,  Dir.,  Walkertco,  Ont. 
Capitalization.  |250,(K)0. 
Proposed  capacity,  300  Ijarrela  a  day. 
On  Orand  Tniiih.  Georgian  Kav  and  Lake  Erie  railroad. 
OHIO  CEMEXT  COMPANY.  Lisbon.  O.    See  Note  V,  page  251. 
OHIO  A' ALLEY  CEMENT  COMPANY.  Jeffersonvllle.  lud.    Works  at 
Ceniei'.tville.  Iiid.    See  Note  V,  page  251. 

Weatern  Cement  Co..  Sales  Agents.  Louisville.  K7.- 

Mauufacturers  Fern  LeaC  brand  Louisville  natural  bydrauUc 

THE  OMEGA   PORTLAND   CEMENT  COMPANY.   Jonesvllle,   Mich. 
Works  at  Omega,  Mosbervllte.  MIcb.—  Cld 

Frank  M,  Stewrtrt,  Pres.  and  Dlr..  HillBdale.  Mich. 

Israel  Wickes,  A'lce-Pres.  and  Dlr.,  JoneSTllle.  Micb. 

Ctaas.  F.  Wade.  Sec>  and  Treas..  Jonesvllle,  MIcb. 

Walter  II.  Sawyer.  Dlr.,  Hillsdale,  MIcb. 

Louis  F.  Hall.  Dlr.,  Ann  Arbcff.  MIcb. 

Wm.  M.  BatoD,  Dir.,  Jackson,  MIcb. 

F.  A.  Roethllsberger,  Din,  Allen.  Mich. 

Chas.  B.  Stowe,  Dlr.,  Cleveland,  O. 

Geo.  H.  Sbarp.  Supt.,  Jonesvllle.  MIcb. 

Homer  C.  Lash,  Head  Cberalst,  Jonesvllle.  MIcb. 

H.  F,  Treadway,  Sales  Agent,  No.  928  Stock  Exchange  Bldg.,  Chi- 
cago, 111. 

Capitalization,  $300,000. 
Capacity,  over  150,000  barrels  a  year. 
Manufacturers  Omega  Portland  cement. 
On  Lake  Shore  &  Michigan  Souihern  railroad. 
OHTASIO  PORTLAND  CEMENT  COMPANY,  Ltd..  Brantford.  Ont.— 

E.  L.  Goold,  Pres.,  Brnntford,  Ont. 

W.  S.  Wisner,  Vlce-Pres.,  Brantford.  Ont. 

H.  D.  Taylor,  Sec'y.  Brantford,  Ont. 

W.  G.  Elliott.  Man.  Dlr.,  Brantford.  Ont. 

H.  Cockshutt.  Dlr..  Brantford,  Ont. 

A.  A.  Blxel,  Dlr..  Brantford,  Ont. 
Capitalization.  1450,000. 

THE  OWEN  SOUND  PORTLAND  CB.MENT  COMPANY.  Ltd..  Owen 
Sound.  Ontario.     Works  at  Shallow  Lake.  Ontario. —  Did 

John  Lucas.  Pres.  and  Dlr..  Toronto.  Ont. 
J.  E.  Mnrphy.  Vice-Pres.  and  Dlr..  Hepworfh.  Ont. 

B.  P.  Butchart.  Mgr.  and  Dlr.  Shallow  Lobe.  Ont. 
J.  M.  Kllboum,  Dlr. 

Geo.  S.  Kllbouin.  Sec'y-Treas.,  Owen  Sound.  Ont. 
W.  H.  Pearson.  Dir.,  Toronto,  Ont.  ' 

John  Lucns,  Sales  Agent,  No.  377  Spadlna  Ave..  Toronto,  Ont. 
Buchanan  &  Gordon,  Sales  Agenta,  Winnipeg.  Manitoba. 
Capitalization.  1200.000. 

Manufacturers  Snmson  and  Magnet  lirands  Portland  cement. 
Capacity.  600  barrels  per  day  for  both. 
On  Pacific  and  Grand  Trnnk  railways. 
PAOlFrC  COAST  PORTLAND  CEMENT    CO..    66    Broadway.    New 

York,    Works  proposed  near  Vancouver.  B.  C— 
PACIFIC  PORTLAND  CEMENT  COMPANY,   of  Sulsun,  Cal..  Claue 
Spreckles  Bldg.,  San  Francisco.  Cal.    Works  under  construction  near 
Sulsnn,  Cal. 

Geo.  Stone.  Pres. 

Nathan  U  Bell,  Sec'y. 

Samuel  McMurtrle,  Treas.  ^ 

D.nt.zedbyG00g[c 
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Advantages  of  Advertising  in 
Municipal  Engineering 
Magazine — ^ 

lUNICIPAL  ENGINEERING  is  the 
largest  aad  most  influential  magazine 
in  the  field  it  represents.  It  is  read 
by  more  people  directly  interested  in  this  field 
than  any  other  publication. 

It  contains  more  advertising  of  this  kind  of 
business  than  any  other  publication,  because  it 
it  is  the  best  medium. 

It  is  kept  on  file  for  reference  by  interested 
people  in  most  of  the  cities  and  towns  in  the 
United  States  and  Canada. 

It  does  for  its  advertisers  a  kind  of  mission- 
ary work  that  can  not  be  done  for  them  so 
successfully  in  any  other  way, 

It  not  only  intt'oduces  th«m  to  all  the  people 
they  want  to  know  about  them,  and  whom  they 
can  not  reach  throughany  other  facilities,  but  it 
also  keeps  its  advertisers  advised  by  special  bul- 
letin of  theopportunities  forthem  toget  business. 

It  is  the  special  aim  of  the  management  of 
the  magazine  to  help  its  advertisers,  and  it  does 
this  with  all  the  facilities  of  a  complete  and  well 
established  organization  covering  the  entire 
country. 

It  makes  advertising  pay  advertisers  seek- 
ing business  in  its  field. 

If  that  is  the  kind  of  help  you  want,  there  is 
no  reason  why  it  should  not  be  as  profitable  to  - 
you  as  to  others. 

X  R  V      I  T  I 
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P&cific  Pqrtland  Cement  Com panj' -Continued. 
J.  F.  Kllhy,  DIr. 
Morris  Kind.  Dir. 

Capltallznlfon,  Authorized,  1500,000. 
Proposed  capacity,  l.EOO  barrels  a  rtny. 
PACIFIC  POBTLASD  CEMENT  COMPAKY,  Rwikpry  Building.  Spokane, 
Wnsli,    Works  projected  nt  FortlsQd,  Tla  Newport,  Wash. — 
S.  8.  Fowler,  Pres. 
A.  T.  Brown,  Vlce-Prea. 
W.  H.  Dowsing,  Sec'y  and  Treaa.,  326  Rookery  Bldg.  Spokane, 

Frederick  G.  Jordan,  Enftlneer  and  Manager. 
Capitalization,  (200,000. 

Manufacturers  PaolBc  brand  Portland  cement  and  Newport  and 
Pend  d 'Orel lie  brands  natural  hydraulic  cement. 
On  Pend  d'Orellle  river. 
PEEELESS  PORTLAHD  CEMEMT  COMPANY,  Union  City.  Mich.—    BXc 
A.  W.  Wright.  Fres,  and  DIr.,  Alma,  Mich. 
S.  O.  Busb,  Vlc«-Prea,  anil  Dlr„  Battle  Creek,  Mich. 
Wm.  il.  Hntih.  Sec'y.  Trens.  and  DJr..  Union  City.  Mich. 
J.  It.  Patterson.  Uen,  Mgr,  anil  Dlr.,  Union  City,  Mich. 
W,  'T.  Knowlton.  Dlr.,  Saginaw,  Mich. 
A.  Lundtelgen.  Asst.  Mgr.  and  Chemist,  Union  City,  Mich. 
Capitalization,  1250,000. 
Capacity,  1,200  barrels  a  day. 
Manufacturers  I'eerless  brand  Portland  cement. 
On  Michigan  Centra!  railroad. 
PEMBINA   POIITLAND   CKMENT  COMPANY,   Grand   Forks,   N.   D. 
WMks  on  Tongue  Ulver.—  Fig 

E,  J.  Bahpock.  Pres.  and  nlr..  Grand  Forks,  N.  D. 
Webster  MerrlflelU,  Sec'y,  Treas.  and  Dlr..  Grand  Forks.  N.  D. 
Otto  Babcock,  Gen.  Mgr.  and  Dlr.,  Grand  Porks,  N.  D. 
Capitalization,  fTS.OOO. 
Capacity.  JBO  barrels  n  day. 
Manufacturers  Pembina  brand  Portland  cement, 
hianufacturers  Northern  brand  natural  hydraulic  cement. 
On  Great  Northern  railroad. 
PEHINSOLAB  PORTLAND  CEMENT  COMPANY,  Jacksou,  Mich.  Works 
nt  Woodstock  (It.  It.  sta.  Oment  Cliyl.  Li-uawee  Co..  Mich.  Clc 

W.  R.  HeynoidB.  Pres.,  .Inckson,  Mich. 
0.  A.  Newcomti,  VIce-Pres.,  Detroit.  Mich. 
W.  F.  Cowhftin,  Sec'y.  Gen.  Mgr.,  Jackson.  Mich. 
N.  S.  Potter.  Treas..  Jackson,  Mich. 

Manufacturers  Peninsular  brand  Portland  cement. 
At  Junction  of  Cincinnati  Northern  and  Lake  Shore  railroads. 
PENNSYLVANIA  CEMENT  COMPANY.  26  Cortlandt  St.,  New  York. 
Works  under  construction  at  Bath,  Northampton  county.  Pa. 
Wllllatn  N.  Bench.  Pres.  and  Dir..  26  Cortlnndl  St.,  New  York. 
Urban  C.  Brewer,  Sec'y  and  Dlr.,  26  Cortlandt  St.,  New  York. 
M.  A.  Beach,  Dir..  58  W,  68th  St..  New  York. 
H.  E.  Klefer.  Supl.  and  Dlr.,  Bath,  Pa. 
John  M.  Sicllhaney.  Dlr.,  Bath.  Pa. 
Westinghouse,  Church/  Kerr,  Company,  Engrs.,  26  Cortlandt  St.. 

New  York. 
Manufacturers  Pennsylvania  brand  Portland  cement. 
On  Central  Railroad  of  New  Jersey  and  Lehigh  &  New  England  rail- 
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PENNSYLVANIA  )E*OBTLAND  CEMENT  COMPANY.  257  WashlngtMi 
St.,  Jersey  City,  N.  J,    Foster  E.  Han'ey,  Wm.  L.  Brockwny.  Michael 
J,  McTlernfln,  Inporporntora, 
Capitalisation,  {EQO.OOO. 
PHOENIX  CEMENT  COMPANY,  Nazflreth,  Pa.—  C2c 

leanc  Uersberg,  Pree.  and  Dir.,  603  N.   Marshall  St.,   Philadel- 
phia. Pa. 
I.  L.  Slioemaker,  Vlce-Pres.,  Ridge  Ave.  and  Broad  St.,  Pblladel- 

pbta.  Pa. 
ChBB.  F.  Kolb,  Sec'y  and  Treas.,  Ridge  Are.  and  Brond  St.,  Phila- 
delphia, Pa. 
C.  C.  Cnruinn.  Dlr..  Phllndelphlo.  Pa. 
A.M.  Langfeld,  Dir.,  Pblladelphia.  Fa. 
Alfred  C.  Wood.  Dlr..  I'liiladelphla.  Pa. 
W.  B.  Sbafer,  Dlr,  Nazareth,  Pa. 
Wm.  II.  ParsoDS.  Dlr.,  Phoenlxvlllf,  Pa. 
J.  S.  Oetertoch,  Dlr.,  Easton,  Pa. 
F.  C.  H.  Schweyer.  Dlr.,  Allentown.  Pa. 
George  W.  I^iub.  Dlr.,  Nazareth,  Pa. 
Wm.  B.  Sbarrer.  Supt.,  Nazareth,  Pa. 
H.  J.  Detwlller.  Cbemlst.  AlIeotowD.  Pa. 
William  I.  Ernst.  Chemist.  Nazareth.  Pa. 
Robert  F.  Weutz,  Eugr.  Nazareth.  Pa. 

Wm,   G.   Hartranft   Cement   Company.     Sales    Agents,    Philadel- 
phia. Pa. 
Thos.  BoblnBon  &  Co..  Sales  Agents,  Phllaaelphla,  Pa. 
Eureba  Cement  Co..  SjiIpb  Agents.  1  Madison  Ave..  New  York. 
Capitalization.  (250.000. 

Capacity.  800  barrels  a  day  Portland.  500  barrels  a  day  natural. 
Manutactuiy-rs   Plioenix,   Simbrldge  and   Clover    Leaf    brands 

Poftland  cement. 
ManufHcturera  IXL  brand  natural  hydraulic  cement. 
On  Bangor  &  Portland  branch  of  Delaware,  Lackawanna  &  Western 
railroad. 

POBTI.^ND  CEMENT  COMPANY,  Portland,  Colo.    Works  proposed  at 
Portland.  Colo. 

M.  D.  Tbatcher.  Pres.  and  Dir..  Pueblo,  Col. 
W.  F.  Geddes,  Vlce-Prea.  and  Dlr..  Denver,  Col. 
M.  B.  Loy.  Sec'y,  Treas.  and  Dlr.,  Florence.  Col. 
Aman  Moca-e.  flen.  Mgr.  and  Dlr.,  Florence,  Col. 
W.  H.  ,Tames.  Dir,.  Denver.  Col. 
Jas.  B.  Grant,  Dlr.,  Denver.  Col. 
Capitalization.  fGOO.OOO. 
Capacity  proposed,  1,000  barrels  a  day. 
Manufacturers  Ideal  brand  Colwado  Portland  cement. 
On  Denver  &  Rio  Grande  and  Atobteon.  Topeka  &  Sante  Fe  railroads. 
POBTLAND  CEMEKT  COMPANY  OF  UTAH,    Ltd..    Salt    Lake    City. 
Utab.—  D16 

J.  Topham  Richardson,  Chairman  and  Dlr. 
Frank  Richardson,  Sec'y  and  Dir.,  London.  England. 
Tbomas  C.  Cairns.  Gen.  Mgr.  and  Dlr..  Salt  Lake  City.  Utah. 
J.  L.  Spoor,  Dir. 

Ledyard  M.  Bailey.  Local  llgr..  Salt  Lake  City.  Utab. 
Daniel  L.  Blyth,  Snpt.,  Salt  Lake  City.  Utab. 
Anaconda  Copper  Mining  Company.  Sales  Agent.  Anaconda,  Mont. 
Thomas  Flnegan.  Sales  Agent.  B<rf8e.  Idaho. 
Newton  Lumber  Company,  Sales  Agents,  Pueblo,  Colorado  Springs. 

Denver,  Colo, 
H.  M.  Newball  &  Co.,  San  Francisco,  Cal. 
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Portland  Cement  Ccmpaiu-  al  Utab— Continued. 

Langton  Lime  and  Cement  Co.,  Salt  Lake  City,  Utah. 
EocleB  Lumber  Co..  Ogden,  Utah. 
CapitalizBtloD,  1460,000. 
Capacity,  450  barrels  a  day. 
Manufactnrere  Red  Diamond  brand  Portland  cement. 
On  Oregon  Short  Ltne,  Rio  Grande  Western,  Salt  Lake  &  Los  Angetee 
and  Salt  Lake  &  Ogden  railroads. 

POTOMAC  HYDRAULIC  CEMENT  COMPANY,  Atlantic  Bldg.,  Washing- 
ton.  D.  C.    Worlcs  near  Shepherdstown.  \V.  Va.  Hid 

J.  A.  Blundon,  Pres,.  WaBhlnfiton.  D,  C. 
C.  S.  Pearson,  Treas.,  Washington.  D.  C. 
W.  E.  Blundon.  Supt.,  Shepherdstown,  W.  Va, 
Oapactty,  400  barrels  a  day. 

Manufacturera  Potonmc  brand  natural  hydraulic  cement. 
James  H.  McGill.  Sales  Agent.  Washington.  D.  C. 
PYRAMID  PORTLAND  OKMKNT  COMPANY.  No.  66  Moffat  Blk.,  De- 
troit, Mich.    Worl(H  tinder  construction  at  Spring  Arbor.  Mich. — 
A.  E,  F,  White.  Pres. 
A.  C.  Raymond,  Vice- Pres.  and  Mgr. 
C.  W.  Parsons,  Sec'y  and  Treas. 
Capitalization,  1525,000. 
Capacity,  1.400  barrels  a  day. 
On  Michigan  Central  railroad. 
READING  CEMENT  COMPANY,  Baer  Bldg,,  Reading.  Pa.    Works  near 
Evansvllle.  Pa.  Die 

Henry  Ahrens,  Pres.  and  Dlr.,  Reading,  Pa. 
M.  C.  Aulenbach,  Vlce-Pres.  and  Dir..  Reading.  Pa. 
W.  Wayne  Weber,  Sec'y,  Heading,  Pa. 
E.  W.  James,  Treas..  Heading,  Pa. 
J.  C.  Illlg,  Dir.,  Beading.  Pa. 
Geo.  W.  Beard.  Dlr.,  Reading,  Pa. 
L.  T.  Custer,  Dlr..  Reading,  Pa. 
Jeremiah  G.  Mohn,  Dlr.,  Reading.  Pa. 
(Jeo,  H.  DunBford.  Dir.,  William  Penn,  Pa. 
Ceo.  H.  B.  Martin,  Dlr.,  Camden,  N.  J. 
R.  G.  Bush,  Gen.  Mgr..  Fleetwood,  Pa. 
Capitalization,  1200,000. 
Capacity.  1,600  barrels  a  day. 

Mauufacturera  Reading  brand  Portland  cement  and  Improved 
Ro^ndnle  brand  natural  hydraulic  cement. 
On  Philadelphia  &  Reading  railroad. 
RIDGEMONT     CEMENT     AND     MANUFACTURING     COMPANY. 
Kidgemont.  Va.    Works  Idle. 
On  Norfolk  &  Western  railroad. 
ROCKLAND  CEMENT  COMPANY,  Jones'  Point,  N.  Y.    See  Note  D, 
page  261.  Jl— 

Not  In  operation. 
On  West  Shore  railroad  and  Hudson  river. 
ROUND  TOP  HYDRAULIC  CEMENT  COMPANY,  Hancock.  Md.    Owned 
b.vBrldges  &  Henilerson.    See  Note  Z,  page  261.  CI — 

Man u fact urer.9  B.  &.  H.  brand  Hound  Top  natural  hydraulic 
cement. 
On  Baltimore  &  Ohio  railroad. 
ST.    LAWRENCE    PORTLAND    CEMENT    COMPANY,    2664    Notre 
Dame  street,  Montreal.  P.  Q..  Canada.    See  Canadian  Portland  Ce- 
ment Company. 
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ST.  LODIS  PORTLAHD  CEMENT  COMPANY,  St.  Louie.  Mo—        B 

Works  under  construPtlon. 
E.  E.  Parsinorp,  Pres,,  St.  Louis,  Mo. 
Jobn  C.  Robinson,  Sec'y  and  -TrenB..  St.  Louis.  Mo. 

Mnnufflcturers  Red  Ring  brand  St.  Louis  Portland  cement. 
SANDDSKY  POSXLAND  CEMEMT  COMPAHY,  Sandusky,  Olilo.    Worka 
at  Bay  Bridge.  Ohio,  and  Syracuse.  Ind. —  Alb 

A.  St.  J.  Newberry,  Pres.  nod  Treas.,  Cleveland, 
E.  J.  Magulre.  Sec'y,  OleTelaod.  O. 
S.  B.  Newberry.  Mgr.,  Saodushy.  Ohio. 
Dan  P.  Eels.  Dlr.,  Cleveland,  Ohio. 
J.  Potter.  Dlr..  Cleveland.  Ohio. 
C.  F.  BruBb.  Dlr..  Cleveland.  Ohio. 
J.  Colwell.  Dir.,  Cleveland.  Ohio. 
A.  C.  Austin.  Dlr.  Cleveland.  Ohio. 
P.  B.  Beery.  AsBt.  Mgr.    and    Sales  Agent.  San- 
dusky,  Ohio. 
Arnold  Doll,  Supt.,  Sandusky.  Ohio. 
Melville  M.  Smith,  Chemist,  Sandusky,  Ohio, 
C.  J.  Rellly,  Snpt.,  Syracuse.  Ind. 
A.  G.  CarlHon,  Asat.  Supt.,  Syracuse.  Ind. 
John  F.  Davis.  Chemist,  SyracuBe,  Ind. 

C.  F.  Berger.  Sales  Agent,  Chamber  of  Commerce,  Chicago,  111. 
H.  Dean  Beery,  Sales  Agent,  Chemical  Bldg.,  St.  Louis.  Mo. 
Capitalisation.  $1,100,000. 
Capacity,  2,600  barrels  a  day. 
MannCBcturerB  Medusa  brand  Portland  cement. 
Sandusky  is  on  Lake  Shore  &  Michigan  Southern;  Lake  Erie  &  West- 
em:  Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Columbus,  Sandusky  & 
Hocking,  and  Baltimore  &  Ohio  railroads.    Syracuse  Ib  on  Baltimore  & 
Ohio  railroad,  four  miles  fi'om  Junction  with  Cleveland,  Cincinnati^  Chi- 
cago &  St.  Louis  railroad, 
THOS.  W,  SHBEDY.  Fayettevlile,  N.  Y.  Ilh 

Manufaetijrer  of  natural  hydraulic  cement. 
SILVER  CREEK  CEMENT  COMPANY.    Louisville.  Ky.     Works    at 
Cementville.  Ind.    See  Note  V,  page  251.  . 

Western  Cement  Company.  Sales  Agents,  Louisville.  Ky. 
Manufacturers  Acorn  brand  natural  hydraulic  cement. 
On  Pittsburg,  Cincinnati,  Chicago  &  St.  Louis  railroad. 


NOW    IN    PROCESS    OF 

CONSTRUCTION. 

Will    be    ready   to    Manufacture 
Highest  Grade  Portland  Cement 

SEPT.  1,  1902 
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HIRAM  SNYDER.  229  Broadwa7.  New  York.    Works  at  RoeeDdale.  N. 
Y.    See  Note  Z,  page  251.  Ele 

A.  W,  Van  TBSsell,  Supt.,  Rosendale,  N.  Y. 
Capacity,  800  bntrele  a  rtay. 
Manufacturers  XXX   Roeendate  brand  natural  hydraulic    ce- 

On  Walklll  Valley  railroad. 
SOUTHERN  CEMEHT  COMPANY,  112  N.  21st  street.  Birmlngbam,  Ala. 
Works  at  Nortb  Rlrmiagham,  Ala.—  Glh 

Caldwell  Bradsbaw,  Pren.  aud  Dlr.,  Birmingham,  Ala. 
T.  C.  Curtln,  Vlpe-Pres.,  Supt.  and  Dlr..  North  Birmingham,  Ala. 
T,  M.  Bradley,  See"y,  Treas.  and  Dlr..  Blrmlngbam,  Ala. 
T.  J.  Bnidsbaw.  Dir.,  Birmingbani,  Ala. 
J.  W,  Morey.  Dlr..  Birmingham.  Ala. 
C.  3.  Curtln,  Dlr.,  New  York  City. 
David  Hancock,  Chemist,  North  Birmingham.  Ala. 
John  Douglns,  Mech.  Eiigr.  and  Supt.,  North  Birmingham.  Ala. 
Capitalization,  authorized,  1500,000;  paid  up,  150.000. 
Capacity,  flOO  liarreis  a  day  for  Magnolia,  600  for  Alabama. 
Manufacturers  of  Alabama  brand  Portland  cement  (puzzolan) 
and  Magnolia  brand  hydraulic  cement  (puzzolan). 
On  Louisville  fc  Nashville  and  Southern  rallroada. 
SOUTHERN  STATES    PORTLAND    CEMENT   COMPANY,  Atlanta. 
Ga.— 

Works  proposed  at  Rockmart.  Ga. 
W.  F.  Cowham,  Pres.,  Jackson,  Mich. 
H.  T.  Vnndewater,  Sec'y,  Knoxvllle,  Tenn. 
W.  A.  Craig.  Gen.  Mgr. 

Capltnllzntlon.  $50,000,  with  privilege  of  Increasing  to  $2,000,000. 
SOXITHWESTESN  POBTLAHD  CEHEHT  COMPANY,  White  Cliffs.  Ark., 
now  owns  the  plant  formerly  known  as  the  White  Cliffs  Portland 
Cement  and  Chalk  Corapany. 
Ij.  Heyneker,  Pros. 
P.  Munk.  Sof'y. 
E.  O.  Height.  Treaa. 
Harry  Stehmann,  Gen.  Mgr. 
Arthur  Mnrshnll.  Supt. 
STANDARD  CEMENT  COMPANY,  Louisville.  Ky.    Works  at  Charles- 
town.  Ind.    See  Note  V,  pape  251.  11— 
Western  Cement  Company,  Louisville.  Sales  Agents. 

Manufacturers  Best  4  brand  Louisville  natural  hydraulic  ce- 

On  Baltimore  &  Ohio  railroad. 
STANDARD   PORTLAND  CEMENT  COMPANY.     Offices   Hammond 

Bldg.,  Detrrtt,  Mich.    Works  at  Hamburg  Junction,  Mich,  F 

(jeorge  H.  Barbour.  Pres.,  Detroit.  Mich. 
John  Curry,  First  Vioe-Pres..  Windsor,  Out. 
Joseph  Harris,  Second  Vlce-PreB.,  Detroit.  Mich. 
George  B.  Moody.  Sec'y.  Detroit.  Mich, 
Morris  L.  Williams.  Treas..  Detroit,  Mich, 
Wm.  E.  Macklem,  Asst.  Treas..  Detroit,  Mich. 
Titus  F.  HutBci.  Dlr..  Ann  Arbor.  Mich. 
Robert  R.  Howard.  Dlr..  Detroit,  Mich, 
CapltnllEstion.  tl.000.000. 
Capacity,  l.flOO  to  2.000  barrels  per  day. 
Manufacturers  Standard  brand  Portland  cement. 
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STANDARD  PORTLAND  CEMENT  COMPANY.  Sao  Francisco,  Cal. 
Works  proposetl  a^at  Napa,  Cal. 
E.  J.  McCntcheon,   San   Francisco,  and   F.   W.   Hensbaw,   W.  Q. 
Henshaw.  Wm.  J.  Dlngee  and  Frank  E.  Havens,  of  Oaklaail, 
Cal.,  lucorporatore. 
AntborlMd  capital,  12.000.000. 
THE  STANDARD  SILICA  CEMENT  COMPANY.  No.  66  Maiden  Lane, 
New  York.    Works  In  Long  Islana  City.  Gl— 

St^ben  G.  Wllllame,  Pres..  No.  30  Broad  street.  New  York. 
W.  W.  Maclay.  Vlce-Pres..  Glena  Falla.  N.  Y. 
Frank  B.  Smith.  Sec'y,  No,  66  Maiden  l,ane,  New  York. 
Geo.  M.  Newcomer.  Treaa..  No.  66  Maldeu  Lane,  Xew  York. 
CapltallzntloD,  flOO.OOO. 

ManufactuierB  Champion  and  Gibraltar  lirands  allica  Portland 
cement. 
BUN  PORTLAND  CEMENT  COMPANY,  Limited.  P.  O.  Box  662,  Owen 

Sown d.  On t.    See  Note  U,  pagp  251.  H 

John  Flet,  Pres.,  Toronto.  Ont. 
Horace  Oe  Renicr  Halg'ht,  Knjttn*er. 
SYRACUSE  PORTLAND  CE.MENT  COMPANY,  Syracuse,  N,  Y.     See 
Note  D,  page  261,    Address  E.  A.  Powell. 
E.  A.  Powell,  Dlr,  Syracuse,  N.  Y. 
J.  B.  Diitcher,  Dlr, 
H.  S,  Holdtm.  Dlr 
L.  B.  Croker.  Dlr. 

D.  H.  Bnrrlll.  Dlr. 
Horace  White.  Dlr. 
Chns.  P.  Clark.  Dlr. 
Wing  R,  Smltli,  Dir. 
Chaii.  M.  C rouse,  Dlr. 

THE  TEXAS  PORTLAND  CEMENT  AND  lImE  COMPANY,  Gen- 
eral offices  306  Trust  Co.  Bldg..  Galveston,  Tex.  Sales  and  account 
office  Ling  Bldg.,  Dallas,  Tex.  Works,  three  and  one-half  miles  west 
of  Dallas.  Tex.—  Clc 

Jens  Moller.  Pres,  and  Dlr. 
Joseph  Nussbauni.  Treas.,  Galveston,  Tex. 

E,  R.  Chosehrough.  Secy,  Galveston,  Tex. 

Jas.  T.  Taylor,  Gen.  Mgr.  and  Dlr.,  Dallas,  Tex. 
H.  D.  Raff.  Snpt.  and  Dlr,.  Dallas.  Tex. 
Wm.  Parr  &  Co..  Sales  Agents,  Galveston,  Tex. 
Capitalization,  (300.000, 

Capacity.  1,000  barrels  a  day  of  Portland  cement  and  600  bar- 
rels n  (lay  of  hydraulic  lime. 
Manufacturers  oC  Live  Oak  brand  Portland  cement  and  Dallas 
hydraulic  lime. 
On  Golf,  Colorado  &  Santa  Fe:  MlBsourl,  Kansas  &  Texas;  Texas  & 
Pacific;  Houston  ft  Texas  Central,  and  Texas  Trunk  railroads. 
THE  THREE  RIVERS  CEMENT  COMPANY.  Three    Rivers.    MIcb, 
,     See  Note  D,  piiRe  251-  Kl— 

Works  proposed  on  Pleasant  I-ake.  Mich. 
C.  M.  Harris.  Pren. 
W.  J.  Wllllts.  Vice-I'res. 
Geo.  E,  Miller.  Sec'y. 
B.  B.  Llnsley,  Treas. 
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TORONTO   PORTLAND   CEMENT   COMPANY,   Ltd..   Dreadeo,    Out. 
Works  projeplpd. 

F.  H.  Laird,  Pree,,  Dreeaen,  Ont, 

Edward  Terry,  Vl<^-Pres. 

W.  3.  Budd,  Sec'y  and  Mgv. 

T.  E.  Lfllra,  Treae. 
TWENTIETH   CENTURY   PORTLAND  CEMENT  COMPANY.    Fen- 
ton,  Mich.    Works  proposed. 

J.  U.  Logan,  Free,  and  Gen.  Mgr..  Fenton,  MIcb, 

B.  A,  Hoi len beck,  Vlce-Pres.,  Feiiton,  Mlcb. 

H.  P.  Choate,  Sec'y,  Fenton,  Mich. 

D.  O.  Coiwell,  Treaa.,  Fenton.  Mfch. 
Capitalization,  |T&0,000. 
Capacity,  1,000  barrels  a  day. 

0H1OH  AKRON  CEMEMT  COMPASY,  141  Brie  street,  ButTalo,  N.  Y.  See 
Akron  Cement  Works  aud  H.  L.  &  W.  C.  Newman. —  Clc 

Red  Star  brand  Akron  natural  hydraulic  cement. 
DHIOM  CEMENT  AND  LIME  COMPAITY,  421  W.  Main  street,  Louis- 
ville, Ky.     Works  at  CementvlUe  and  Sellersburg,  lad.,  and  Louis- 
ville. Ky.—  Clb 
Wm.  A.  Robinson,  Pres.  and  Dlr.,  421  W.  Main  St,  LonlsTlUe,  Ky. 
J.  W.  E.  Bayley,  Vlce-Pres.  and  Dlr.,  421  W.  Main  street,  Lonls- 

Tille.  Ky. 
John  L.  Wheat,  Sec'y,  Treas.  and  Dlr.,  421  W.  Main  street,  Louis- 
ville, Ky. 
J.  C.  Parker,  Dlr. 
Geo.  F.  Meldrum,  Asst.  Sec'y  and  Treas..  421  W.  Main  street, 

Louisville,  Ky. 
Lewis  Qlrdler,  Supt.,  JefTersoDville,  Ind. 
Western  Cement  Compafty,  Sales  Agents,  Louisville,  Ky. 
Capitalization,  {460,000, 
CapB,clty.  4,600  barrels  a  day. 

ManufaeturerSi  Black  Diamond  and  Anchor  brands  Louisville 
natural  hydraulic  cement. 
On  PlttBborg.  Cincinnati,  Chicago  &  St.  Lonls;  Louisville  &  Nash- 
ville; Chicago.  Indianapolis  &.  Louisville;  Balt!miH-e  &  Ohio  Southwest- 
ern; Cleveland,  Cincinnati,  Chicago  &  St.  Louis;  Chesapeake  &  Ohio; 
Illinois  Central;  Louisville,  Henderson  &  St.  T.,ouls,  and  Southern  rail- 
roads. 

UNITED  STATES  CEMENT  COMPANY,  Colvllle,  Wash.  Incorporation 
reported. 

Reported  authorized  capitalization,  $2,500,000. 
UNITED  STATES  CEMENT  COMPANY,  Sellersburg,  Ind.    See- Note 
V,  pape  251.  II — 

Manufacturers  Flag  brand  Louisville  natural  hydraulic  cement. 
Or  Pittsburg.  Cincinnati,  Chicago  &  St.  Louis  railroad. 
UNITED  STATES  PORTLAND  CEMENT  CORPORATION,  220  Lib- 
erty street.  Pla!nfleld.  N.  .T, 

E.  R.  .\ckprman.  M.  S.  Ackerman,  Leslie  M.  Daniel,  Incorporators. 
rSONA  PORTLAND  CEMENT  COMPANY,  Benlcla.  Cal.     See  Note 

V,  page  251. 

AKRON  CEMENT  smBMKK 

UNION    AK.RON     CEntNT     COnPANT 

Office.  1*1  Erie  Street,  'Buffalo,  /i.  V, 


I,  Google 


n.  J.  CLARK,  Pruidcht.  N.  J.  CART,  Sic,  add  Tkcaj. 

UTICA  CEMENT  MFO.CO. 

UTICA,    ILLINOIl. 

MaauCacturoK  <<  the  ■       T 

BLACIC  UTICA 

RAl    1  CEMENT 

M-*    '"*     ■-'    ■-'  CapaciW.lJOD  barren  d» 


Und  thnoshfiut  the  United  States  loi 
Chlcastk    Utlca  Cement  te  uniTeisally  acknuwladaed  U 


Capaciti-.  I,SOD  barreb  dsllr. 
J.  T.  UUESLEE.  Cn.Sipt. 


7.  PARKHURST. 


Envlmsr  ct  Bridses  and  Bulldlnnt.  lUlnoi 

We  have  made  arranffenien(»i  with  Messrs.  Robert  W.  Bunt  &  Co.,  the  well  knuwn 

expen»i  of  Chlcaffo,  to  teAt  nor  iMitlre  output  and  they  have  entabllHhed  branch  testiUff 

riEACHAn  a  wrioht,  oen.  jalej  aoentj, 

920-32I  CH«nBC(  or  ConnEiCE.  CHICAGO,  ILL. 

:ART,  i.  F.   BLAK.ULEE. 


JTICA  I  ITDRAULIC  \^EMENT 

UTICA,  ILL. 


Co 


Manulacturem  o(  the  Celebrated  Improved 

Clark  Brand  of  UTICA  Cement. 


Eitabllsbed  by  Jamet  Clirk  In  1145. 


.    Settins, 
TENSILE  STRENGTH  IN  POUNDS  PER  SQUARE  INCH, 

Neat T  days.  ZM  lbs.:  28  days.  2T5  lbs.:  3  months.  312  Ibq. 

1  tol Vdays,  IW  lbs.:  28  dai's.  267  lbs.^3  mtrnthfl,  »91b6. 

We  have  made  arrantremenln  with  MeHsrs  Robert  W.  Bunt  A  Co..  the  well  knowti 
txjrtntot  ChicaEO.  to  test  our  entire  output,  and  they  have  cHtabllxhed  branch  toitina 
labaratorie»  at  both  ol  our  plants,  and  are  prepared  to  (umlah  a  certificate  o(  lest  over  theit 
own  slirnature  ol  every  car  shipped. 

MEACHAM  a  WWOHT,  Oen.  jALEi  AoENTi, 

3/0-92I  Chahbek  Of  COMUMCe,  CHICAGO.   ILL. 


370  DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 

DTICA  CEMEMT  MAMOFACTDRIKG  COMPAITY,  Ullca,  IlL—  Die 

M.  J.  Clark,  Pres.,  Utlea,  111. 
C.  A.  Gary,  Vicfl-PreB..  Utlca,  111. 
N.  J.  Gary,  Sec'y  and  Trena.,  Utlca,  III, 
3.  F.  Blakeslee,  Dlr.  and  Supt.,  Utlca,  111. 
Samuel  B.  Elmwe,  Dir..  Hartford,  Conn. 
J.  F.  Blakeslee,  Mgr. 

Meacbam  &  Wright,  Sales  Agents,  Chicago. 
Capitalization,  tlBO.OOO. 
Capacity,  450,000  batreU  a  year. 
Manufacturers  Black  Ball  brand  natural  hy- 
draulic cement. 
On  Chicago,  Itock  Island  &  Pacific  railroad. 
DTICA  HYDHADLIC  CEBIEHT  COMPAIHf,  Ulica,  HI.—  Dlb 

M.  .T.  Clark,  Prea.,  Utlca,  III. 
C.  A.  Gary,  Vlce-Pres..  Utlca. 
N.  .T.  Gary,  Sec'y  and  Treaa..  Utlca, 

III. 
J.  F.  Blateslee.  Dlr.,  Utlca.  III. 
F.  D,  Meacham.  Dlr.,  Chicago. 
Meacham    A;   Wright,    Sales   Agents, 
Chicago,  111. 
CaDilBliKntioD.  $300,000. 
Capacity,  600.000  barrels  a  year. 
Manufacturers  Clark  brnnil  hydraulic  c^ent. 
On  Chicago,  Rock  Islasd  &  PaclQc  railroad. 


o(  aisamplM  made  by  William  Pale.  Jr..  CHyCunnMit  Tenter,  Clereland.O. . 
ide  by  H.  W.  Parkliuriil.  Enafneer  I'l  Bridsrv  and  BuildinEH,  Illinois  Ceo 

Ldc  by  Budd  Rilci-,  City  Cement  Teller,  Cllicarn.  III.    Each  result  the 
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COLD  TEST,         ,_, 

BOILING  TEST,  11)  O.  K. 
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'VULCANITE" 

PORTLAND  CEMENT 


A  high-grade  true  Portland  Cement  without  adulteration, 
guaranteed  to  stand  all  the  usual  and  accepted  tests,  the  equal 
of  any  cement  in  the  world,  domestic  or  imported.  Has  been 
.used  with  entire  satisfaction  by  the  leading  Engineers  in  some 
of  the  most  important  constructions  of  recent  years.  It  is  not 
a  low-priced  cement,  but  quality  and  sand-carrying  capacity 
considered,  the  cheapest  on  the  market.  Large  storage  capa- 
city permits  of  thorough  curing,  hence  every  barrel  is  ready  for 
use  when  shipped.  Sales  agencies  in  every  city  of  the  United 
States. 

tiAIN    OFFICE: 

ILEAL  E.STATE  TKUiT  BUILDING,  PHILADEILPHIA. 

BRANCH  OFFICER  1 

I60  FIFTH   AVENUE,  NEW  TORK, 
317  CHAMBEK  OF  COMMERCE  BLDO,  CHICAGO. 
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c  locatHl  at  Utica,  LaSaBe 


tured.  both  before  si 


VBNTNOR  STONE  AND  BRICK  COMPANY,  Atlanilc  City;  N.  J.   See 
DescrtptlonB  of  WwbB. 

H.  S.  Scull,  Sec'r,  Atlantic  City.  N.  J. 
Manufacturers  silica  Portland  cement. 
VIRGINIA  PORTLAND  CEMENT,  81  rultoD  Street.  New  York,  N.  Y. 
Works  at  CrfligByille,  Va.—  Clc 

W.  R.  Warren,  Pres.  and  Dir.,  81  Fulton  street.  New  York. 
Wm.  Bumhnra,  Vlce-l'rea.  and  Dlr.,  81  Fulton  street.  New  York. 
P.  W.  Wblte,  Treus.  and  Dir.,  81  Fulton  street.  New  York. 
D.  B.  Riniibard.  Sec'y  and  Dir.,  81  Fulton  street.  New  York. 
Kenneth  K.  Mcl,«ren.  Dlr.,  15  E^cliange  Place,  Jersey  City,  N.  J. 
W.  Plerrepont  Williams,  Dlr..  65  Liberty  street.  New  York, 
C.  B.  Church,  Dir.,  Hlllbum,  N.  Y. 
F.  W,  White,  Dlr.,  7  E.  42d  street.  New  York, 
F.  H.  Lewis,  Mgr.  and  Supt.,  Cralgsvllle,  Va. 
F.  D.  Wood,  Asst.  Supt.,  Cralgsvllle,  Va. 
H.  C.  Kohl,  Chemist,  Cralgavllle,  Va. 
R.  V.  Parr,  Master  Mech.,  CralgSTllle,  Va. 
Wm.  G.  Hartranft  Co.,  Sales  Agents,  Philadelphia,  Pa. 
Capitalization,  fl,000,000. 
Capacity,  800  barrels  a  day. 

Manufacturers  Old  Dominion  brand  Portland  cement. 

On  Chesapeake  &  Ohio  railroad. 

THE    VULCANITE    PORTLATfD    CEHGNT    COMPANY,    Real    Estate 

Trust  Bldg.,  Philadelphia,  Pa.     Works,  Vulcanite,  N.  J.     Postofflce, 

PhlUlpshurg,  N.  0,—  Ala 

George  W.  Elklns,    Pres.  and  Dlr.,    Land  Title  Bldg., 

•  Philadelphia.  Pa, 
John  B.  Lober.  Vlce-Pres..  Treas.  and  Dlr.,  Real  Estate 

Trust  Bldg..  Philadelphia.  Pa. 
Wm.  D.  Lober,  Sec'y,  Real  Estate  Trust  Bldg.,  Phila- 
delphia, Pa. 
Michael  Ehret,  Dlr,  Land  Title  Bldg.,  Philadelphia,  Pa. 
L.  S.  Filbert,  Dlr.,  Glrard  Trust  Bldg.,  Philadelphia,  Pa. 
Harry  S.  Ehret,  Dlr,  Edgewater  Park,  N.  J. 
George  D.  Wldener,  Dlr.,  Land  Title  Bldg.,  Philadelphia.  Pa. 
Francis  V.  Greene,  Dir.,  11  Broadway,  New  York. 
Wm.  R,  Dunn,  Supt.,  Plillllpsburg,  N.  J. 
B.  F.  Stradley.  General  Sales  Agent,  Heal  Estate  Trust  Bldg., 

Philadelphia,  Pa. 
George  W.  DeSmet.  Western  Sales  Agent,  317  Chamber  of  Com- 
merce Bldg.,  Chicago,  III. 
Albert  Mover,  Mgr.,  160  Fifth  avenue,  New  York  City. 
Walter  F.  Vernon,  Sales  Agent,  160  Fifth  avenue.  New  York  City, 
Capitalization.  (1,360.000. 
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The  Vulcanite  Ponland  Cfraent  Company— Continued, 

Florida  Building;  Supply  Co.,  Agents,  Jacksonville,  Fla. 
Mayberry  Hardware  Co.,  Agents,  Blrmlngliain,  Ala. 
Tiipper  &  Sargent,  Agents,  New  Orleans,  I-a. 
H.  P.  McLoughltn,  Agent,  Houston,  Tex. 
Capacity,  4,000  barrela  per  day. 
Mannfactnrers  Vulcanite  brand  Portland  cement. 
On  Lebigh  Valley;  I^bigh  &  Hudson  River;  Central  of  New  Jeraey; 
Delaware,  Leekawaana  ft  Weetem,  and  Pennsylvania  railroads. 
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:ubes  made  in  1898  oT  U-inc 


{Manufacturers'  Staiement.) 


The   rapid   (Towth   d   Vulcanite   Portlafid  c 

iiE.  BesinnlnE  will)  the  wloctiDn  if  tbe  n 
■axaa  through  lo  the  end,  including  buminr 
lutely  uniform,  sound  and  reliable  cement 

'chitectfi  and  contractura  as  the  mOHt  ecunomicai  ana  satiBiaciory  or  au  roruanq  cvmentB- 
□re  titan  ISO.awbarrelii  have  been  used  in  the  lones  A  LauEhllna  Worlca,  Pittsburg.  Id 
iponant  constmctiDn  durins  the  raxt  two  yearn.  More  than  7S  per  cent,  li  the  leadina 
dewalk  pavinff  ctmstructiim  companies  in  the  United  States  use  it.  flndingr  it  superior  loi 
le  purpose  to  the  old  reliable  Germi  ....  ...  .... 

'30,0U0L -.. 

^niriiHers.  architects  and  builders  who  have  used  this  a 
mil  r>e  lurrisnea  upon  application  to  the  home  ollice.  Philadelphia. 
Attention  is  called  lo  the  tables  ol  lists  and  analj'scs  siven  atiovc. 

WABASH  PORTLAND  CEMENT  COMPANY,    912    Union  Trust  Bldg.. 
JJetrolt,  Midi.    Works  at  Sfroh.  I-a  Grange  County,  Indiana.—     Cld 
A.  Ii.  SteplieiiB,  Prea.  and  Dir.,  Detroit, 
.Tas.   H.   McMillan,   Vlee-Pres.  and   Dlr.,    Detroit. 

Mich. 
Bctliune  Diiffleld.  Sec'y  and  Dir.,  Detroit,  Mich. 
I  M.  G.  Borgman,  Treaa.,  Detroit,  Mlcb. 
Emil  Strob,  Mgr.  and  Dlr..  Stroh.  Ind. 
E.  \V.  Cottrell,  Dlr.  Detroit,  Mich. 
J.  B.  Boole,  Dlr,  Detroit,  Mieli. 
Fred  W.  Hodges,  Dlr.,  Detroit,  Mich. 
M.  B.  Pike,  Western  Salea  Agent,  145  LaSalle  atreet,  Chicago,  III. 
Jenkins  &  Reynolds  Co.,  Chicago  Sales  Agents,  Chamber  of  Com- 
merce Bldg..  Chicago,  III. 
CapltallEatlon,  (600.000. 

Capacity.  GOO  barrels,  increasing  to  1,200  a  day. 
Mnmifnctiirers  Waliash  Portland  cement. 
On  Wabash  railroad. 

The  B.imlh  o(  [he  Portland  Cement  Industrj'  in  this  oiuntri-  has  be™  almost  marTel- 
ouK.  and  nritti  the  new  plants  recently  erected,  competition  has  increased,  thereby  iKCessi- 
talina  lower  cwt  ol  manulactore.  The  Hrst  consideration  in  ivducinir  cost.  o(  production  is 
careful  desiffn  and  equipment  (4  the  mechanical  plant.  Cireater  attention  ia  now  paid  to 
thin  leatuiv,  and  capable  and  eDtdent  enstneers  are  retained  tu  can.4ull)'  study  the  oondi- 
tions  ol  the  properly,  in  order  to  design  and  erect  a  modern  plant.  The  irrominent 
firm  al  entrincvrs,  Lathbury  A  Spackman  ol  Philadelphia,  having  grown  up  with  the  Indus, 
try.  give  each  propmition  carelul  study  In  order  to  aucertala  Its  peculiar  requirements,  and 
having  had  exprriena!  In  desiiming  many  planta  in  this  country  and  Europe  to  manulac- 
ture  Irnm  the  most  dlvemlfled  materials,  they  are  particularly  n-ell  fitted  and  equipped  tor 
undertaking  any  cement  mill  conslructlnn.  Their  work  has  not  alone  been  conllned  to  the 
deiUgn  ol  plants,  but  they  have  improved,  perfected  and  patented  various  machines  used  In 

MessrK.  Lathbury  A  Spackman  have  also  been  very  succesfdul  In  their  foreign  business, 
having  detilgned  and  equipped  rotary  woriis  in  Canada,  Germany.  England.  Denmark  and 

countries.  The  introduction  ot  the  rotary  sj-stem  in  Europe  will  no  doubt  becinne  universal, 
ai  the  foreign  manufacturcm  rccagnixe  its  advantages.  Low  cost  o(  production  has  practi- 
cally driven  the  forvign  brands  irom  Amerk:an  markets.  Chemical  and  Ph}'sical  Lal>Dra- 
tories  Ibl9  Filbert  Street,  Philadelphia,  Pa, 
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Wabash 


« 


%  Portland  Cementl 


I       Company      | 


*      ♦ 

0  factory:      Stroh,  LaGrange  County,  Indiana  \ 

1     BCTWEEN    CHICAOO    AND    DETROIT) 


i 

Strength  % 

Uniformity  # 

Co/or  * 

Unexcelled  * 

Bcj-^  Cement  on  the  Marfiet  T 

^ancfj-  Highest  Test.  E-Oery  ^ 

Tacfitxge  Guaranteed,  0 


Central  Officer:    Suitt  912    Vnion  VrxMt   VuilJin^  ^ 

Detrot'i Michigan  % 
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Wabuh  Portlaad  Cement  Company— Continued. 


ia]  durinff  the  entire  pmfas  al  manuJflcture  ImarJ.  clay.  coaJ  and  alurry).  and  complete 
chemical  analysis  and  i>hysicai  lei^tA  (4  the  finished  product,  we  are  enabled  to  prndiice  a 
biffb  ffrade  of  Portland  cement  et  unusual  flnenefM.  Rtivn^th  and  dutabilily  and  which  wUl 
BDCCesstuCy  pans  ererr  tait  in  the  specifications  c<  the  American  Society  of  CItU  Ensineera. 

CHARLES  WARNER  COMPANY,  Bf|iiltable  Bldg.,  Wllmtngton,  Del,; 

Pbllndt^Ipbia,  Pa.,  and  New  York—  Clc 

ManufBfittirers  Rlanc  brand  stainless  Portland  cement. 

ProprletoPB  Municipal,  Royal  and  Sovereign  brands  of  Portland 
cement;  Wdmer's  and  Warner's  Improved  brands  of  natural  bydranllc 

WAYLAND    PORTLANn    CEMENT    COMPANY,    Rochester,    K.    Y. 
^\ork8  at  Perklnsvllle,  N.  Y.    See  Note  V,  page  251.  Bl— 

V.  N.  Whitmore,  Prea.,  Rochester,  N.  Y. 

Mannfacturera  Genesee  brand  Portland  cemeot. 
On  Delaware,  Lackawanna  &  Western;  Erie;  and  PUtsbnrg,  Sbaw- 
mut  &  Northern  railroads. 

WELLSTON  PORTLAND  CEMENT  COMPANY,  1405  Majestic  BIdg., 
Detroit.  Mich.    Works  at  Wellston,  Ohio.—  Bl— 

J.  A.  Bowden.  Pres.,  Detroit,  Mich. 
Frank  J.  Towar.  Vlce-Pres. 
Geo.  E.  Lane.  Sec'y,  Detroit,  MIcIi. 
Ralph  M.  Dyar,  Trcas.,  Detroit,  Mich. 
CapitallMtlon,  (100,000. 
Capacity,  400  barrels  per  day. 
ManufacttiPers  Niagara  brand  Portland  cement. 
On  Cincinnati,  Hamilton  &  Dayton;  Baltimore  &  Ohio  Bontbveflt- 
em:  Detroit  Southern,  and  Hocking  Valley  railroads. 
WESTERN  PORTLAND  CEMENT  COMPANY,  Yankton.  8..  D.    Mil- 
waukee office,  136  Grand  aTenue.    See  Note  V,  page  251.  Fl— 
Wm.  Planklnton,  Pres.,  Milwaukee.  Wis. 
D.  J.  Wblttemore,  Vice-Pres.,  Milwaukee,  Wis. 
John  Johnston,  Sec'y  and  Trcas.,  Milwaukee.  Wis. 
Joseph  Wilde,  Oen.  Mgr.,  YanktoD,  S.  D. 
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Western  PorUand  Cement  Company— Continued- 

G.  W.  Froatensen,  Cbemlet,  Tankton,  S.  D. 
Capacity,  225  barrels  per  day. 
ManufacturerB  Yankton  Portland  cement. 
On  Chicago  &  NortbweBtem;  Chicago,  Milwaukee  ft  St.  Paul,  aud 
Great  Northern  railroads. 

WHITE  CI-IFFS  PORTLAND  CEMENT  AND  CHALK  COMPANY. 
White  Clills,  Ark.    See  Sontbwestern  Portland  Cement  Companj. 
On  KBQsae  City.  Pittsburg  &  Onlf  railroad. 
'fTHITEHALL  PORTLAND  CEUENT  COMPAITY,  712  Beading  Terminal 
Bldg.,  Philadelphia,   Po.     Works  at  Cementon.  Pa.      See  Note    X. 
page  318.  C2b 

O^os.  M.  Elghter,  PreB.  and  DIr.,  712  Reading  Terminal  Bldg., 

Philadelphia,  Pa. 
Oliver  Williams,  VIce-Pres.  and  Dlr.,  712  Reading  Terminal  Bldg., 

Philadelphia,  Pa. 
W.  B.  Whitney,  Treas.,  71S  Reading  Terminal  Bldg.,  Philadel- 
phia, Fa. 
W.  C.  Kent,  Sec'y  aud  Aast.  Treas.,  712  Reading  Terminal  Bldg., 

PhUsdelphla,  Pa. 
Tbos,  Rlghter,  Dlr..  Mt.  Carmel,  Pa. 

A.  O.  Lelsenrlng,  Dlr.,  Upper  Lehigh,  Pa. 
M.  8.  Kemmerrer.  Dlr..  Mauch  Chunk,  Pn. 

B.  F.  Fsckentbal,  Jr.,  Dlr.,  Easton,  Pa. 
J.  8.  Wentz,  Dlr. 

W,  W,  Watson,  Dlr. 

Lewis  A.  Blley,  Dlr. 

Geo.  D.  McCreary,  Dlr. 

Wm.  B.  Erdell,  Supt.  CementtHi.  Pa. 

T.  A.  Hicks,  Ohemlst.  Cementon,  Fa. 

H.  B.  Green,  Gen.  Bales  Agent,  1404  S.  Penn  Sqnare,  Philadel- 
phia. Ps. 

Oapltalteatlon,  $600,000. 
Capacity.  3,000  barrels  a  day. 
Mannfacturers  Whitehall  brand  Portland  cement. 
On  Lehlgb  Valley  railroad. 
WHITE  STAB  PORTLAND  CEMENT  COMPANY.  15  Atwater  street, 
Detndt.  Hlch.    Company  Incorporated. 

L.  C.  Waldo.  PreB.  and  Dlr..  Detroit,  Mich. 

Edward  Buckley.  Vlce-Pres.  and  Dlr.,  Manlst(-e.  Mich. 

A.  A.  Parker.  Treas.  and  Dir..  Detroit.  Mich. 

B.  W.  Sprague,  Sec'y  and  Dlr.,  Detroit,  Mich. 
Wm.  Douglas.  Dlr..  Manistee,  Mich. 


J.    B.    KING    &    CO., 

MA  NUF  ACTURERS 

King's  Windsor  Cement  and  Dry  Mortar, 

Calcined  Platter.  Terra  Alba.  Marble  Dust  and  Marble  Flour. 

U.  S.  Ageots  J.  B.  While  &  Bros.  Keeoe's  Cement, 
r  Brighloo,  S.  I.,  Koslya,  L.  1.     Warehouse^!:     Philadelphia, 
Buffalo.    Mines:  Windsor.  N.  S.     Hillsborough,  N.  B. 

1  Broadway,  NEW  YOUK,  N.  Y. 
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White  Star  Portland  Cement  Com pani—Omllnited, 

John  Pridfreon,  Jr.,  Dlr„  Detroit,  Mich. 
Frank  Filer,  Dtr.,  Detroit,  Mich. 
A.  J.  Dov«l,  Dir.,  Manistee,  Mich. 
W.  M.  HIU,  DIr.,  Detroit,  Mich. 

Will  mantifactnre  White  Star  brand  Portland  cement. 
WOLVERINE  rORTLAND  CEMENT  COMPANY,  Coidwater.  MIcIl— 

Incorporated  to  acquire  the  property  of  the  Michigan  PortlauiJ 
Cement  Company,  which  see. 
L.  M.  Wing,  Prea.,  Geu.  Mgr.,  and  Dlr.,  Coidwater,  Mich. 
Charles  Briggs,  Vlce-Pres.,  and  Dir„  Calumet,  Mich. 
E.  R.  Root,  Sec'y  and  Treas.,  Coidwater,  Mich. 
Dwlght  C.  Rexfnd,  Dlr.,  Detroit,  Mlcb. 
Jaa.  W.  Helme,  Jr.,  Dir.,  Adrian,  Mich. 
Harry  Bastlanelll,  Dlr.,  New  York,  N.  Y. 

Capitalization.  (1,000,000. 
THE  ZENITH  PORTLAND  CEMENT  COMPANY,    Majestic    BIdg., 
Detroit,  Mich.    Works  under  construction  at  Grass  Lalie,  Mich. — 
Bdwla  T.  Allen,  Pres.  and  Dir.,  Detroit,  Mich. 
R.  H,  Bvane,  Vlce-Pres.  and  Dlr.,  Detroit,  Mich. 
Isaac  N.  Payne,  Sec'y  and  Dlr.,  2S  Whitney  Opera  House,  Detroit, 

Mich. 
Geo,  Johnston,  Treas,  and  Dlr..  Detroit,  Micb. 
E.  J.  Foster,  Dlr.,  Grass  Lake,  Mich. 

Oapltalizatlon,  1700,000. 
On  Michigan  Central  railroad. 
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AMERICAN  CEMENT  BRANDS. 

Tbe  Hollowing  llet  gives  the  branda  <«  nameB  under  which  cement  !■ 
kAA  In  the  American  market.  In  nearly  everr  case  the  name  of  tba 
manafactarer  Is  given  and  the  names  of  general  sales  agents.  If  any. 
In  a  few  cases  a  sales  agent  for  cement  sells  one  or  more  brands  under 
names  of  bis  own  selection,  not  wishing  tbe  name  of  tbe  manufacturer 
to  appear.  Tbls  list  will  be  convenient  In  locating  any  American  brand 
of  cement  found  In  the  marke):.  and  referenti;  to  the  chapter  on  Descrip- 
tions of  Works  and  the  Directory  Hat  of  manufacturers  Will  give  detailed 
Information  regarding  niatcriuls  used  and  the  method  of  uiannfacture. 

Immediately  following  the  name  of  the  brand  is  the  statement  of  the 
graeral  class  to  whlcb  it  belongs,  whether  natural  hydraulic,  and  from 
what  district,  Portland,  silica  or  puzzolan.  It  should  be  noted  that 
manufacturers  apply  the  term  Rosendale  to  natural  hydraulic  cements 
manufactured  In  the  Lehlgb  region  of  Pennsylvania  as  well  as  to  those 
made  In  the  Rosendale  district  itself.  The  location  of  tbe  works  will 
make  tbe  distincticm  If  It  is  desired. 

The  list  of  brands  of  American  cements  is  given  first  The  names 
of  brands  of  foreign  cements  will  be  found  under  the  heading,  "Foreign 
Cement  Trade."  following  the  "Directory  of  Geuei'al  Sales  Agents." 

AA  CHICAGO  BRAH D  PORTLAND  CBUBNT.— 

Chicago  Portland  Cement  Co.,  Manufacturers,  513  Stock  Bxcbange 
Bldg.,  Chicago,  III. 

Garden  City  Sand  Co.,  Sales  Agents.  1201  Security  Bldg.,  Chicago, 
Illinois. 
ACORN  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Sliver  Creek  Cement  Co.,  Manufacturers.  Louisville,  Ey. 

Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
ADIRONDACK  BRAND  PORTLAND  CEMENT.— 

Glens  Falls  Portland  Cement  Co..  Manufacturers,  Glens  Falls,  N.  Y. 

David  W.  Lewis,  Sales  Agent,  Boston,  Maes. 
AKRON  RED  STAR  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

H.  L.  &  W.  C.  Newman  and  Akron  Cement  Works,  Manufacturers, 
Akron,  N.  Y. 

Cnlon  Akron  Cement  Co.,  Sales  Agents.  141  Erie  street,  Buffalo.  N.  Y. 

Wm.  Wirt  Clarke  &  Son.  Sales  Agents,  116  Gay  street.  S.,  Baltimore, 
Maryland. 
AI^BAMA  BRAND  PORTLAND  CEMENT  <PUZZOLAN)— 

Sontbem  Cement  Co.,  Manufacturers,  112  N.  21st  street,  Blrmln^ 
ham.  AIs. 
ALAMO  NATURAL  HYDRAULIC  CEMENT,— 

Alamo  Cement  Co.,  Manufacturers,  San  Antonio,  Tex. 
ALAMO  PORTLAND  CEMENT.- 

Alamo  Cement  Co.,  Manufacturers,  San  Antonio,  Tex. 
ALMA  BRAND  PORTLAND  CEMENT.- 

Alma  Portland  Cement  Co.,  Manufacturers.  Wellston,  Ohio. 
ALPENA  BRAND  PORTLAND  CEMENT.— 

Alpena  Portland  Cement  Co..  Manufacturers.  Alpena,  MIcb. 
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ALPHA  BKAKD  PORTLASD  CEMEHT— 

Alpha   Portland   Cemeot   Co.,  Manufacturers.     General  office   aod 

works  Alpha,  N.  J. 
Brancb    Sales    Offices    909-910  Harrison  Bldg.,    Pblladelpbla,    Pa.; 
Bonders'  Excbange,  Baltimore,  Md.;  313  Bond  Bldg.,  Waablng- 
ton,  D.  C;  710  EUlcotC  Square,  Buffalo,  N.  T.;    740  Marquette 
Bide-,  Chicago,  IlL 
Jamea  A,  Davis  &  Co..  Sales  Agents,  92  State  street,  Boston,  Hasa. 
Pope  Cement  &  Brick  Co.,  Sales  Agents,  421  Wood  St,  Pittsburg.  Pa. 
ANCHOK    BRAND     LOUISVILLE    NATURAL     HYDRAULIC     CE- 
MENT,— 
Unlou  Cement  and  Lime  Co.,  Manufacturers,  LouIsTlUe,  K7. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ey. 
ANCHOR    BRAND    ROSENDALE     NATURAL     HYDRAULIC    CE- 
MENT.— 
Coplay  Cement  Manufacturing  Co.,  Manufacturers,  1123  Broadway, 

New  York. 
Cnmmerclet  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth  avenue. 

New  York;  Girard  Bldg.,  Phitadelpbla,  Pa. 
Beny  &  Ferguson,  Sales  Agents,  141  Milk  street.  Boston,  Mass. 

A,  P.  0.  RED  DIAMOND  BRAND  EM3RTLAND  CEMENT— 
Alabama  Portland  Cement  Co.,  Manufacturers,  Demopolis,  Ala. 

ARM    AND     HAMMER    BRAND     LOUISVILLE    NATURAL     HY- 
DRAULIC CEMENT.- 

Golden  Rule  Cement  Co.,  Manufacturers,  Sellersburg,  Ind. 

Western  Cement  Co.,  Sales  Agents,  Lonlevllle,  Ky. 
ATLAS  BRAND  PORTLAND  CBHENT.— 

Atlas  Portland  Cement  Co,  Manufacturers,  30  Broad  street.  New 
New  York  City, 

HunkluB- Willis  Lime  &  Cement  Co.,  Sales  Agents.  St.  Louis.  Mo. 

Waldo  Bros.,  Agents,  102  Milk  street,  Boston.  Mass. 

Meacbam  &  Wright.  Sales  Agents,  308  Chamber  Commerce,  Chicago, 
Illinois. 

Western  Lime  &  Cement  Co.,  Sales  Agents.  Milwaukee,  Wis. 

Northwestern  Lime  Co..  Sales  Agents.  St.  Paul.  Minn. 
AUSTIN  BRAND  NATURAL  HYDRAULIC  CEHENT— 

Fowler  &  Pay.  Manufacturers,  Mankato,  Minn. 

B.  dE  H.  BRAND  ROUND  TOP  NATURAL  HYDRAULIC  CEMENT — 

Round  Top  Hydraulic  Cement  Co..  Manufacturers,  Hancock,  Md. 
BANGS  &  GAYNOR'S  STAR  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.— 
Bangs  &  Gaynor,  Manufacturers,  Fayettevllle,  N.  Y. 
BANNER    BRAND    LOUISVILLE     NATURAL    HYDRAULIC    CE- 
MBNT.— 
Banner  Cement  Co.,  Manufacturers,  OementrlUe.  Ind. 
Msrblebead  Lime  Co.,  Sales  Agents,  1106  Masonic  Temple,  Chicago, 

Illinois. 
Western  White  Lime  Co.,  Sales  Agents,  Kansas  City,  Mo. 
.Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
BEACH'S    ROSRNDALB    BRAND    NATURAL     HYDRAULIC    CE- 
MENT.— 
Consolidated  Rosendale  Cement   Ca,    Manufacturers,  26  Cortlaudt 
street.  New  York  City. 
BEAVER  BRAND  OF  PORTLAND  CEMENT.— 

The  Canadian  Portland  Cement  Co.,   Ltd.,   Manufacturers.  Dese- 

ronto.  Ont. 
The  Batbbun  Co..  Sales  Agents,  Deseronto,  Ont. 
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BEST  4  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CEMENT.— 
Standard  Cement  Co.,  Manufacturers,  Charleatawn,  lod. 
Western  Cemeut  Co.,  Sales  Agents,  Louisville,  Ky, 
BLACK  BALL  BRAND  UTICA  NATURAL  HYDRAULIC  CEHEHT — 
Utica  Cement  Manufacturing  Co.,  Manufacturers,  Utlca,  III. 
Meacham  &,  Wrigbt,  General  Sales  Agcnla,  Chicago,  111. 
BLACK  DIAMOND  BRAND  LOUISVILLE  NATURAL  HYDRAULIC 
CEMENT.— 
Union  Cement  and  Lime  Co.,  Manufacturers,  Louisville,  Ky. 
Westero  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
BLANC  BRAND  STAINLESS  PORTLAND  CEMENT.— 

Clias.  Wamer  Co.,  Manufacturers,  Wilmington.  Del.;  Philadelphia 
and  New  york. 
BONNEVILLE  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Bonneville  Portland  Cement  Co.,  Manufacturers,  1233  and  1237  Real 
Estate  Trust  Bldg.,  Philadelphia,  Pa. 
BRIER  HILL  BRAND  PORTLAND  CEMENT  (PUZZOLAN).— 
Brier  Hill  Iron  and  Coal  Co..  Manufacturers,  Youngstown,  O. 
Beed  F.  Blair  &  Co.,  Sales  Agents.  Le^vls  Block,  Pittsburg,  Pa. 
BROHSOH  BRAND  PORTLAJfD  CEUBITT — 

The  Bronson  Portland  Cement  Co..  Manufacturers,  Bronson,  MIcb. 
BROOKLYN  BRIDGE  BRAND  NATURAL  HYDRAULIC  CEMENT— 
ConBoUilatoiI  Rosendale  Cement  Co.,. Manufacturers,  26  Cortlandt  St., 
New  York. 
BUOKBYB  BRAND  PORTLAND  CEMENT.— 

The  Buckeye  Portland  Cement  Co.,  Manufacturers,    Belief  on  talne, 
Ohio. 
BUCKHORN  BRAND  PORTLAND  CEMENT.— 

Bucbhorn  Portland  Cement  Co.,  Manufacturers,  B.  E.  Trust  Bldg., 
Philadelphia,  Pa.,  and  Manheini.  W.  Va. 
BUFFALO  BRAND  NATURAL  HYDRAULIC  CEMENT.- 

Buffalo  Cement  Co.,  Ltd.,  Manufacturers.  110  Franklin  street,  Buf- 
falo. N.  Y. 
BUFFALO  BRAND  PORTLAND  CEMENT— 

Buffalo  cement  Co.,  Ltd.,  Manufacturers,  110  Franklin  street.  Buf- 
falo, N.  Y. 

(See  description  of  workB.> 
OATSKILL  BRAND  PORTLAND  CEMENT.— 

Catskill  Cement  Co..  Manufacturers.  Smith's  Landing.  New  York. 
CAYUGA  BRAND  PORTLAND  CEMENT — 

Cayuga  Lake  Cement  Co.,  Manufacturers.  Ithaca,  N.  Y. 
CHAMPION  BRAND  SILICA  PORTLAND  CEMENT.- 

The  Standard  Silica  Cement  Co.,  Manufacturers,  66  Maiden  Lane, 
New  York. 
CHICEAUAVGA  BRANS  PORTLAND  CEMENT — 

Chlckamauga  Cemeut  Co.,  Manufacturers.  Rossvllle,  Ga. 
Southeastern  Lime  &  Cement  Co..  Southern  Sales  Agents.  Charles- 
ton, S.  C. 
CITADEL  BRAND  SILICA  PORTLAND  CEMENT.— 

St.  Lawrence  Portland  Cement  Co.,  Manufacturers.  2664  Notre  Dame 

street.  Montreal,  Que. 
Canadian  Portland  Cement  Co.,  Deseronto,  Ont. 
The  Rathbun  Co.,  Sales  Agents,  Deseronto,  Ont. 
CLARK  BRAND  UTICA  NATURAL  HYDRAULIC  CEMENT.— 
Utlca  Hydraulic  Cement  Co..  Manufacturers,  Utlca.  III. 
Meacham  &  Wright,  Gen.  Snlea  Agents,  Chicago.  111. 
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CLARKE'S  BRAITD  HYDRAULIC  CEHSNT  (PUZZOLAN).— 
Maryland  Cement  Co.,  Manufacturers,  Sparrow's  Point,  Md. 
Wm.  Wirt  Clarke  &,  Son,  Sales  Agents,  116  Gay  street  S.,  Baltlmwe. 
Maryland. 
CLIMAX  BRAND  PORTLAND  CEMENT  (PUZZOLAN).— 

New  Jersey  Portland  Cement  Co.,    Manufacturers,    Perth  Amboy, 
New  Jersey. 
CLINTON  BRAND  PORTLAND  CBMENT.— 

Clinton  Cement  Co.,  Mnnufacturers,  Box  177.  Pittshurg,  Pa. 
CLOVER  LEAF  BRAND  PORTLAND  CBMBNT.— 
Phoenix  Cement  Co..  Mannfacturors.  Nasareth,  Fa. 
Wm,  G.  Hartranft  Cement  Co.,  Sales  Agents.  R.  E,  Trust  B!dg., 
Philadelphia,  Pa. 
COLTON  BRAND  CALIFORNIA  FOSTLAHD  CEMENT— 

California  Portland  Cement  Co..  Mantifacturers,  Colton.  Cal. 
Frank  H.  Jackson.  Sales  Agent,  104  8.  Broadway.  Lob  Augeles,  Cal. 
COLUMBIA  BRAND  PORTLAND  CEMENT.— 

American  Cement  Co.,  Manufacturers,  Philadelphia,  Pa. 
P.  B,  Elklns  Co.,  N.  E.  Agents,  S  Beacon  street,  Boston,  Mass. 
COMMERCIAL  ROSBNDALB  BRAND  NATURAL  HYDRAULIC  CR- 
MENT.— 
Coplay  Cement  Co.,  Manufacturers,  1123  Broadway,  New  Ymk. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth  avenue, 

New  York.    Glrard  Bldg,  Philadelphia,  Pa. 
Beny  &  Ferguson,  Saleg  Agents,  141  Milk  street,  Boston,  Mass. 
COMMERCIAL  BRAND  PORTLAND  CEMENT.— 

Coplay  Cement  Co.,  Manufacturers,  1123  Broadway.  New  York. 
Commercial  Wood  &  Cement  Co.,  Sales  Agents,  156  Fifth  avenue. 

New  York.    Glrard  Bldg,  Philadelphia,  Pa. 
Berry  &  Ferguson,  Sales  Agents,  1*1  Milk  street,  Boston,  Mass. 
CONTINENTAL  BRAND  PORTLAND  CEMENT.— 

The  Frank  E.  Morse  Co.,  Sales  Agents,  17  State  street.  New  York. 
CRESCENT  BRAND  PORTLAND  CEMENT— 

Long  Point  Cement  Works,  Manufacturers,  Longue  Folate,  Hocb- 

elaga  County,  Quebec. 
Alex  Bremner,  Sales  Agent,  Montreal,  Quebec. 
W.  &  F.  P.  Currle  &  Co.,  Sales  Agents,  Montreal,  Quebec. 
CRESCENT  BRAND  PORTLAND  CEMENT.— 

Crescent  Portland  Cement  Co.,  Mauufacturers,  Wampum,  Pa. 
CROWN     BRAND     LOUISVILLE     NATURAL     HYDRAULIC     CE- 
MENT.- 
New  Albany  Cement  Co.,  Manufacturers,  JefTersonTllle,  Ind. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ey. 
CUMBERLAND  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Cumberland  Hydraulic  Cement  and    Manufacturing  Co.,  Manufac- 
turers, P.  O.  Box  264,  Cumberland,  Md. 
CUMBERLAND  VALLEY  BRAND  NATURAL  HYDRAULIC  CEMENT — 
Cumberland  Valley  Cement  Co..  Manufacturera,  Washington,  D.  C. 
Houston  Bros.,  Sales  Agents,  Thirty-second  street  and  Pennsylvania 
railroad,  Pittsburg,  Pa. 
DALLAS  HYDRAULIC  LIMB.— 

Texas  Portland  Cement  &  Lime  Co.,  Manufacturers.  Galveston  and 

Dallas,  Tex. 
Wm.  Parr  &  Co.,  Gen.  Sales  Agents,  Galveston,  Tex. 
DEXTER  BRAND  PORTLAND  CEMENT.- 

Dexter  Portland  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Samuel    H.    French  &  Co..    Sales  Agents,  Fourth    and   Callowhlll 
streets.  Philadelphia,  Pa. 
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DIAMOND    BRAND    LOTJISVILI^B    NATURAL    HYDRAULIC    CE- 
MENT.—   (See  Black  Diamond.) 
DIAMOND  BBABD  PORTLAHD  CEUEHT.— 

Long  Point  Cemeat  Works.  Manufacturers,  Longue  Pointe,  Hocb- 
elaga  County,  Quebec,  Canada. 
Alex.  Bremiier,  Sales  Agoiit.  Montreal,  Quebec. 
W.  &  F.  P.  Currle  &  Co..  galea  Agents,  Montreal,  Quebec. 
DIAMOND  BRASD  PORTLAND  CEMENT.— 

Tbe  Diamond  Portland  Cement  Co.,  Uanufacturera,  1313  Williamson 

BIdg..  Cleveland.  Ohio. 
£.  C.  Baker.  Gen.  Salesman.  242  Norwich  avenue,  ColumbuB,  Oblo. 
DIAMOND  P  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Defiance  Hydraulic  Cement  Co.,  Manufacturers,  Defiance,  Obia 
DIXIE  BRAND  NATURAL  HYDRAULIC  CEHENT.— 

Cbickamauga  Cement  Co..  Manufacturers.  Cbattanooga,  Tenn. 
Sontbeaetem  Lime  &,  Cement  Co.,  Southern  Sales  Agents,  Obarles- 
ton,  S.  C. 
DOUBLE  STAR  BRAND    FORT    SCOTT  NATURAL  HYDRAULIC 
CEMENT.- 
Kansas  City  and  Ft.  Scott  Cement  Co.,  Manufacturers,  Kansas  City. 

Missouri. 
Pt.  Scott  Cement  Association,  Sales  Agents,  Kansas  City,  Mo. 
0.  A.  Brocket!  Cement  Co..  Agents.  Aetna  BIdg.,  Kansas  Cltr,  Mo. 
DRAGON  BRAND  PORTLAND  CEHENT— 

The  Lawrence  Cement  Company  o(  Pennsylvania.  Manufacturers. 

Siegfried,  Pa. 
The  Lawrence  Cement  Company,  1  Broadway,  New  York. 
L.  V.  Clark.  Sales  Agent,  Pblladelphla.  Pa. 
T.  B.  Osborne,  Bales  Agent.  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent,  1  Broadway.  New  York. 
Superior  Mfg.  Co.,  Distributers.  Minneapolis,  Minn. 
BAGLE  BRAND  LOUISVILLE  NATURAL  HY DBAULIO CEMENT.— 
Kentucky  and  Indiana  Cement  Co..  Manufacturers,  Jefferson vllle, 

Ind. 
Western  Cement  Co.,  Sales  Agents,  LoalsylUe,  Ey, 
ECLIPSE  BRAND  PORTLAND  CEMENT.— 

Wolverine  Portland  Cement   Co.,  Manufacturers.  Coldwater,  Mich. 
0.  H.  Wood,  Sales  Agent,  10Q7  Cbamtier  of  Commerce  BIdg,,  Chicago. 
EDISON  BRAND  PORTLAND  CEMENT.— 

The  Edison  Portland  Cement  Co.,  Manufactnrers.  615  Girard  BIdg., 
Philadelphia.  Pa. 
EGYPT  BRAND  PORTLAND  CEMENT,— 

Repotted  discontinued    by  American    Cement    Co..  Manufacturers, 
Pblladelphla,  Pa. 


MORE   CEMENT  COMPANIES   ADVERTISE   IN 

Municipal    Engineering 
Magazine 

than  in  any  other  American  pablicalioa.     It  reaches  more  of  the  people  who 
tray  or  mfiuence  the  buying  of  cemenl  than  any  other  American  pnblication. 
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EGTFTIAH  BBAITD  POSTLAITD  CBHEHT^ 

Tlie  Egyptian  Portland  Cement  Co.,  UannfactiirerB,  Fenton,  Hlch. 
BLK  RAPIDS  BRAND  PORTLAND  CEMENT.— 

Elk  RapidB  Portland  Cement  Co..  ManufactDrers,  Blk  Rapids,  MIcli. 
HMPIHE  BRAND  PORTLAND  CEMENT.— 

Empire  Portland  Cement  Co.,  Manafacturers.  Warnere,  N.  T. 
C.  G.  Scbanffler,  Res.  Mgr.,  737  Monaduock  Bldg-,  Chicago. 
ENSIGN  BRAND  OF  SILICA  PORTLAND  CKMENl*— 

The  Canadian  Portland  Cement  Co,,  Limited,  MaDUCacturera.  Deae- 

Tonto,  Ont. 
The  Rathhun  Co.,  SaleB  Agents,  Deseronto,  Ont. 
EUREKA  BEAITD  POHTLAHT)  CEMENT.— 

Eureka  Cement  Co.,  Sales  Agents,  1  Madison  avenue.  New  York. 
EXCELSIOR   OR   XLCR    BRAND     NATURAL    HYDRAULIC    CE- 
MENT.— 
Manitoba  Union  Miulng  Co.,  Manufacturers.  Winnipeg  and  Arnold, 
Uan. 
PERN  LEAF  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.— 
Ohio  Valley  Cement  Co.,  Uannfactnrers,  JeEeraonTllle,  Ind. 
Western  Cement  Co.,  Salea  AgmtB,  LonlsrlUe,  Kj. 
FLAG  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CEMENT.- 
United  States  Cement  Co.,  Manufacturers,  Sellersburg.  Ind. 
Western  Cement  Co.,  Bales  Agents,  Louisville,  Ky. 
FLINT  BRAND  PORTLAND  CEMENT.- 

Empire  Portland  Cement  Co.,  Manufacturers,  Warners,  N.  X. 
O.  E.  Schautner,  Res.  Mgr.,  737  Monadnock  Blk.,  Chicago. 
FLINT  SOCK  BRAND  BOSENDALE  NATURAL  HYDRAULIC  CEKEHT.— 
Houston    Bros.,    Thirty-aecond   street   and    Pennsylvania   callroad. 
Pittsburg.  Pa. 
POUR  STAR    BRAND    FT.   SCOTT  NATURAL  HYDRAULIC    CE- 
MENT.- 
Pert  Scott  Hydraulic  Cement  Co.,  Manufacturers,  Fort  Scott,  Kas. 
Fort  Scott  Cement  Association,  Sales  Agents,  Kansas  City,  Mo. 
FRENCH'S    BOSENDALE    BRAND  NATURAL  HYDRAULIC    CE- 
MENT.— 
Samnel  H.  French  Sc  Co.,  Bales  Agents,  York  avenue.  Fourth  and 
Callowhlll  streets.  Philadelphia,  Pa. 
OEM  BRAND  PORTLAND  CEMENT.— 

Commercial  Wood  and  Cement  Co.,  Sales  Agents,  156  Fifth  avenue. 
New  York. 
GENESEE  BRAND  PORTLAND  CEMENT.— 

Wayland  Portland  Cement  Co.,  Manufacturers.  Rochester,  N.  Y. 
GIAKT  BRAND  POHTLAHD  CEMENT.— 

American  Cement  Co.,  Manufacturers,  22  S.  Fifteenth  street,  Phila- 
delphia, Pa. 
Lesley  &  Trlnkle  Co..  Sales  Agents.  22  S.  Fifteenth  street,  Philadel- 
phia, Pa. 
United  Building  Material  Co.,  Sales  Agents,  13  Park  Row,  New  York. 
GIBRALTAR  BRAND  PORTLAND  CEMENT.— 

Newaygo  Portland  Cement  Co.,  Manufaeturera,  Newaygo.  Mich. 
GIBRALTAR  BRAND  SILICA  PORTLAND  CEMENT.— 

Standard  Silica  Cement  Co.,  Mannfoctarers,  66  Maiden  Lane.  New 
York. 
GLOBE    BRAND    LOUISVILLE     NATURAL     HYDRAULIC    CE- 
MENT.— 
The  Globe  Cement  Co.,  Manufacturers,  Sellersburg,  Ind. 
The  Western  Cement  Co.,  Sales  Agents,  Louisville,  Bjr. 
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GRANITE  BRAND  PORTLAND  CEMENT.— 

The  Hercules  Oement  Co.,  Manafacturers,  Catasaugua,  Pa. 
Houston  &,  Co.,  Bales  Agents,  26  Cortlandt  street,  New  York. 
Bryant  &  Kent,  Sales  Agents,  Boston.  Mass. 
Tbos.  Robinson  &  Co.,  Sales  Agents.  Pblladelpbla,  Pa. 
HBLDEBBEKG  BRAND  PORTLAND  CEMENT — 

Heldetb^rg  Cement  Co.,  Manufacturers,  Howes  Cave,  N.  T. 
Ghas.  H.  Ramsey,  Sales  Agent.  38  State  street,  Albany,  N.  Y. 
HBRCCLBS  BRAND  PORTLAND  CEMENT.— 

Tbe  Hercules  Cement  Co..  MauufaL'turera,  Catasauqoa,  Pa. 
Houston  &  Co.,  Sales  Agents,  26  Cortlandt  street.  New  York. 
Bryant  &  Kent,  Sales  Agents,  Boston,  Mass. 
Thofl.  Robinson  it  Co..  Sales  Agents,  Philadelphia,  Pa. 
HERCULES  BRAND  PORTLAND  CEMENT.— 

Grey  &  Bruce  Portland  Cement  Co..  Limited.  Manufacturers,  Owen 
Sound,  Out. 
HOD  AND  SHOVEL  BRAND  LOUISVILLE  NATURAL  HYDRAU- 
LIC CEMENT.— 
Hoosm  Cement  Co.,  Manufacturers,  Sellersburg,  Ind. 
Western  Cement  Co.,  Sales  Agents,  LonlsvlUe,  Ey. 
HOFFMAN    BRAND  BOSENDALB    NATURAL  HYDRAULIC    CE- 
MENT.- 
Gonsoltdated  Rosendele   Cement   Co.,    Manufacturers.  26  Cortlandt 
street.  New  York. 
HORSESHOE  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CE- 
MENT.- 
Louisville  Cement  Co.,  Manufacturer^.  331  W.  Main  street,  Lonls- 

vlUe,  Ky. 
Western  Cement  Co.,  Sales  Agents.  Loulaville.  Ky. 
J.  HULME  STAR  BRAND  LODI8VILLE  NATURAL  HTDEAULIO 
CEMENT.- 
Louisville  Cement  Co.,  Manufacturers,  331  W.  Main  street,  Lonla- 

Tllle,  Ky. 
Western  Cement  Co..  Sales  Agents,  Louisville.  Ky. 
IDEAL  BRAND  PORTLAND  CEMENT.— 

Portland  Cement  Co.,  Manufacturers.  Portland,  Col. 
IMPERIAL  BRAND  PORTLAND  CEMENT.— 

Imperial  Portland  Cement  Co.,  Manufacturers,  421  Chestnut  street, 
Philadelphia.  Pa. 
IMPROVED     ANCHOR     BRAND     NATURAL     HYDRAULIC     CE- 
MENT.- 
Coplay  Cement  Manufacturing  Co.,  Manufacturers,  1123  Broadway, 

New  york. 
Commercial  Wood  Sc  Oement  Co.,  Snles  Agents,  1G6  Flftta  avenue. 

New  York.    Girard  Bldg.,  Pblladelpbla,  Pa. 
Berry  &  Fergubon,  Sales  Agents,  141  Milk  street,  Boston,  Mass. 
IMPROVED  BONNEVILLE  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.- 
Bonneville  Portland  Cement  Co..  Manufacturers.  1233-7  R.  E.  Trust 

Bldg.,  Pblladelpbla.  Pa. 
Thorn  Cement  Co.,  Agents.  112-18  Church  street,  Buffalo.  N.  Y. 
IMPROVED  LEHIGH  BRAXD  NATURAL  HYDRAULIC  CEMENT.— 
Tbe  Hercules  Cement  Co.,  Manufacturers,  Catasauqua,  Pa. 
HoUBton  &  Co..  Solea  Agents.  26  Cortlandt  street.  New  York. 
Bryant  &  Kent,  Salen  Agents.  Boston.  Mass. 
Thos.  Robinson  &  Co..  Sales  Agents,  Pblladelpbla,  Po. 


Google 


386  DIRECTORV  OF  AMERICAN  CEMENT  INDUSTRIES. 

IMPROVED  ROSBNDALE    BRAND    NATURAL  HYDRAULIC  CB- 
MENT.— 

The  HercoleB  Cement  Co.,  Mannfacturers,  Catasauqua,  Pa. 

HoDBton  &  Co.,  Sales  Agents,  26  Cortlandt  street,  New  York. 

Bryant  &  Kent,  Sales  AgentB.  BoBton,  Mass. 

Thos.  Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
WPROTED  ROSBNDALE  BRAND  NATURAL  HYDRAnUC  CEHENT.— 

Reading  Cement  Co.,  Manufactnrers,  Reading,  Pa. 
IMPROVED  SHIELD  BRAND  NATURAL  HYDRAULIC  CEMENT— 

Tbe  Lawrencf-  Cement  Co.  of  Pennsylvania,  Manufactm'ers,  Bleg- 
fiied.  Pa. 

The  Lawrence  Cement  Co.,  I  Broadway,  N.  Y. 

L.  V.  Clark,  Sales  Agent,  15th  and  Market  streets,  Pbllndelphia,  Pa, 

T.  B.  Oabotne,  Sales  Agent,  I  Broadway.  New  York, 

O.  D.  Stout,  Sales  Agent.  1  Broadway,  New  York. 
IMPROVED  UNION  BRAND  NATURAL  HYDRAULIC  CEMENT — 

American  Cement  Co.,  Manufacturers,  22  S.  Fifteenth  street,  Phila- 
delphia, Pa. 

Lesley  &  Trlnkle  Co.,  Sales  Agents,  22  S.  Fifteenth  street,  Phlladel- 
pbla.  Pa. 

United  Bnilding  Material  Co.,  Sales  Agents,    13    Park  Row,  New 
York. 
INVICTA  BRAND  SILICA  PORTLAND  CEMENT.— 

Olens  Falls  Portland  Cement  Co.,  Manufacturers,  Glens  Falls.  N.  Y. 

Sales  OfHces,  Glens  Falls,  N.  T.,  and  1B6  Fifth  avenue.  New  York. 
lOLA  BRAND  PORTLAND  CEMENT— 

lola  Portland  Cement  Co.,  Manufactmrers,  lola,  Kaa. 

General  Sales  OfTlces.  928  Lincoln  Trust  Bidg..  St.  Louis,  Mo. 
IRON  CLAD  BRAND  PORTLAND  CEMENT — 

Olens  Falls  Portland  Cement  Co.,  Manufacturers,  Glens  Falls,  N.  Y. 

Sales  OfHces,  Glcna  Falls,  N.  Y.,  and  156  Fifth  avenue.  New  York. 
IROQUOIS  BRAND  PORTLAND  CEMENT — 

Iroquois  Portland  Cement  Co..  Manufacturers,  Cleveland,  Ohio. 
IXL   BRAND   ROSBNDALE   NATURAL   HYDRAULIC   CEMENT.— 

Phoenix  Cement  Co.,  Manufacturers.  Nazareth,  Pa. 

Wm.  G.  Hartmnft  Co.,  Sales  Agents,  Broad  and  Cheetnut  streets. 
Philadelphia.  Pa. 

Eureka  Cement  Co..  SfllcB  Agents,  1  Madison  avenue.  New  York. 

ThoB.  BobinB«D  &  Co.,  Sales  Agents.  Philadelphia.  Pa. 
JAMES  RIVER  BRAND  NATURAL  HYDRAULIC  CEMENT — 

James  River  Cement  Works.  Manufacturers,  Locher,  Va. 

Adams  Bros. -Paynes  Co.,  Sales  Agents,  Lynchburg,  Va. 
KEYSTONE  BRAND  MILWAUKEE  NATURAL  HYDRAULIC  CEMENT.— 

Milwaukee  Cement  Co.,  Manufacturers,   7  Planklnton  Bldg.,   Mil- 
waukee, WJa. 
KKYSTONE  BRAND   PORTLAND   CEMENT.— 

Coplay  Cement  Co..  Manufacturers,  Coplay,  Pa. 

Johnson  &  Wilson,  Sales  Agents.  150  Nassau  street.  New  York. 

Berry  &  PergUBon,  N.  E.  Sales  Agents,  102  State  street,  Boston, 
Ma  SB. 
KRAUSE  BRAND  PORTLAND  CEMENT.— 

Klortln'B  Creek  Portland  Cemecit  Co.,  Manufacturers,  1G23  Real  Es- 
tate Tnist  Bldg.,  Philadelphia,  and  Martin's  Creek,  Pa. 

Wm.  Wirt  Clarke  &  Son,  Sales  Agents.  115  Gay  street  S.,  Baltimore, 
Maryland. 

Calile,  Thorn  &  Co.,  Sales  Agents,  New  York. 
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LEHIGH  BRAND  PORTLAND  CEMENT — 

Lehleb  Portland  Cemeitt  Co.,  Manufacturers,  Allentowii.  Pa. 

The  Keller  Island  Lime  and  Transport  Co.,  Agents,  Cleveland,  Oblo- 

For  other  agents  see  I^talgh  Portland  Cement  Ca  In  Directory  of 
Cement  ManofacturerB. 
LIBERTY  BELL  BRAND  PORTLAND  CEMENT.— 

The  Frank  E.  Morse  Co.,  Sales  Agents,  IT  State  street.  New  Xorh, 
LIMESTONE  BRAND  PORTLAND  CEMENT.— 

Ironton  Portland  Cement  Co.,  Manufacturers.  IrootOD,  Ohio. 
LION  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CEMENT.— 

Indiana  Cement  Co..  Manufacturers.  Cbarlestown,  Ind. 

Western  Cement  Co.,  Sales  Ai;entB,  Loulsyllle.  Kj. 
LIVE  OAK  BRAND  PORTLAND  CEMENT.— 

Texas  Portland  Cement  Co,,  Manufacturers,  Dallas.  Tex. 

Wm.  Parr  A  Co.,  Sales  Agents.  Galveston,  Tex. 
MAGNET  BRAND  PORTLAND  CEMENT.— 

Owen  Sound  Portland  Cement  Co.,  Limited,  Maaufacturers,  Bballow 
Lake,  Ont. 

John  Lucas,  Sales  Agent,  3TT  Spadlna  avenne,  Toronto,  Out. 

Buchanan  &  Gordon,  Sales  Agents,  Winnipeg,  Man. 
MAGNOLIA  BRAND  HYDRAULIC  CEMENT  (PUZZOLAN).— 

Southern  Cement  Co.,  Manufacturers,  112  N.  Twenly-flrst  street.  Bir- 
mingham. Ala. 
MANKATO  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Menkato  Cement  Works,  Manufacturers.  Mnnkato.  Minn. 
MANLIUS  BRAND  NATURAL  HYDRAULIC  CE.MENT— 

Jas.  Behan  Estate,  Manufacturers,  Manllus,  N.  Y. 
MARTIN'S  CREEK  BRAND  PORTLAND  CEMENT,— 

Martin's  Creek  Portlaud  Cement  Co..  Manutacturers,  1633  Real  Es- 
tate Trust  Bldg.,  Pblladelpbia,  and  Martin's  Creek,  Pa. 

Wm.  Wirt  Clarke  &.  Son,  Sales  Agents.  116  Gay  street  a..  Baltimore, 
Maryland. 

Cable,  Thoi-n  &  Co..  Sales  Agents,  New  York. 
MASON'S    CHOICE   HAMMER    AND    TROWEL    BRAND    LOUIS- 
VILLE NATURAL  HYDRAULIC  CEMENT.— 

Clark  County  Cement  Co..  Manufacturers,  Sellersburg,  Ind. 

Western  Cement  Co.,  Sales  Agents.  LoulsTllle.  Ky. 
MEDUSA  BRAND  PORTLAND  CEMENT — 

Sandusky  Portland  Cement  Co..  Manufacturers,  Sandusky.  Ohio,  and 
Syracuse,  Ind. 

C.  F.  Bei^r,  Sales  Agent  Cbamber  of  Commerce,  Chicago,  III. 

H.  Dean  Beery,  Sales  Agent,  Chemical  BIdg.,  St.  Louis.  Mo. 
MONARCH  BRAND  PORTLAND  CEMENT.— 

Lakefield   Portland    Cement   Co.,    Limited.    Manutacturers,    Owen 
Sound,  Ont. 
MONARCH  BRAND  PORTLAND  CEMENT.- 

Tbe  Lawrence  Cement  Co.    of    Pennsylvania,  Manufacturers.  Sleg- 
fri«n.  Pa. 

Tbe  Lawrence  Cement  Co.,  1  Broadway,  New  York. 

L.  V.  Clark,  Sales  Agent.  Philadelphia.  Pa. 

T.  B.  Osljome,  Sales  Agent.  1  Broadway,  New  York, 

C.  D.  Stout.  Sales  Agent.  1  Broadway,  New  York. 
MONOLITH  BRAND  PORTLAND  CEMENT.— 

Monolith  Portland  Cement  Co..  Manufacturers,  Battle  Creek.  Mich, 
MUNICIPAL  BRAND  PORTLAND  CEMENT.— 

Chas.  Warner  Co.,    Sales  AKenl.    Wilmington.    Del.;    Philadelphia 
and  New  York. 
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NAZARETH  BRAND  PORTLAND  OEMBNT.— 

Nazareth  Cement  Co..  Mannfactiirera,  Naznretb,  Pa. 
Charles  Waroer  Co.,  Sales  Age^t^  Wilmington,  Del;  Pblladelphln 
and  New  Tort. 
NBWARK-EOSENDALB     BRAND     NATURAL    HYDRAULIC     CE- 
MENT.— 
Oonsolidated  BoBendale  Cement    Co.,    Manufacturers.  26  Cortlandt 
street.  New  York. 
NEWPORT  BRAND  MATDRAL  HYDRAULIC  CEMENT  — 

Pacific  Portland  Cemeut  Co.,  Manufacturers,  Spokane,  Wash. 
NEW  SOUTH  BRAND  PORTLAND  CEMENT — 

ChlckamauKa  Cement  Co..  Manufacturers,  Chattanooga,  Tenn. 
SoutheaBtern  Lime  &  Cement  Co.,  Soutbem  Sales  Agents,  Charles- 
ton, S.  C. 
NEW  YORK  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

(See  Superior  brand.) 
NIAGARA  BRAND  PORTLAND  CEMENT.— 

Wellston  Portland  Cemeut  Co.,  Manufacturers,  1405  Majestic  Bldg., 
Detroit,  Mich.,  and  Wellston,  Ohio. 
NORTHAMPTON  BRAND  PORTLAND  CEMENT.— 

Northampton  Portland  Cement   Co.,    Manufacturers,  26  Broadway, 

New  York,  and  Stockertown,  Pa. 
Eureka  Cement  Co.,  Sales  Agents,  1  Madison  avenue,  New  York. 
NORTHERN  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Fembina  Portland  Cement  Co.,  Manufacturers,  Grand  Forks,  N.  D. 
NORTON'S    R08BNDALE    BRAND    NATURAL    HYDRAULIC    CE- 
MENT.— 
Consolidated  Rosendale    Cement  Co.,  Manufacturers,    26  Cortlandt 
Btreet,  New  York. 
OBELISK  BRAND  NATURAL  HYDRAULIC  CEMENT.— 
The  Cummlngs  Cement  Co.,  Manufacturers,  Akron,  N.  Y. 
OLD  DOMINION  BRAND  PORTLAND  CEMENT.— 

Virginia  Portland  Cement  Co.,  Mann  fact  urera,  CralgBvllle.  Va. 
Wat.  G.  Hartranft  Cement  Co..  Sales  Agents.  Phlladelpbia,  Pa. 
OLD  NEWARK  ROSBNDALE  BRAND  NATURAL  HYDRAULIC  CE- 
MENT.- 
Newark  Lime  and  Cement  Manufacturing  Co.,  Manufactumv.   120 

Liberty  street.  New  York,  and  Rondout,  N.  Y. 
Calvin  Tomkins.  Sales  Agent,  120  Liberty  street.  New  York. 
Snm'l  H.  French  &  Co..  Sales  Agents,  Fourth  and  CallowblU  streets. 
Philadelphia,  Pa. 
OLYMPIA  BRAND  KOSENDALE  NATURAL  HYDRAULIC  CEMENT— 
Jas.  A.  Dacia  &  Co.,  Sales  Agents.  32  State  street,  Boston,  Mass. 
OMEGA  BRAND  PORTLAND  CEMENT.— 

Omega  Portland  Cement  Co..  Manufacturers,  Jonesville,  Mich, 
H.  F.  Treadway,  Sales  Agent,  928  Stock  Exchange  Bldg.,  Chicago, 
Illinois. 
OWLCBMENT  BRAND  PORTLAND  CEMENT — 

German- American    Portland  Cement  Works.    Mauufacturers,    1611 

Marquette  Bldg.,  Chicago,  III.,  and  LaSalle,  IlL 
Edward  L.  Cox,  Sales  Agent,  isil  Marquette  Bldg.,  Chicago,  HI. 
PACIFIC  BRAND  PORTLAND  CEMENT.— 

Pacific  Portland  Cement  Co.,  Manufacturers,  Spokane.  Wash. 
PARAGON  BRAND  PORTLAND  CEMENT — 

The  Lawrence  Cement  Co.  of  Pennsylvania,  Manufacturers,  Sieg- 
fried, Pfl. 
The  Lawrence  Cement  Co.,  1  Broadway,  New  York. 
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Parason  Brand  PDrtland  Cement— Continued. 

L.  V.  Clark,  Bales  Agent,  Philadelphia,  Pa. 

T.  B.  OBborne,  Sales  Agent,  1  Broadway.  New  York. 

C.  D,  Stout,  Sales  Agent,  1  Broadway,  New  York. 
PATRIOT  BRAND  CEMENT.— 

The  Frank  B.  Uorse  Co.,  Owners,  17  State  street,  New  York. 
PKEKI^SS  BBAND  PORTLAND  CEHEHT— 

Peerless  Portland  Cement  Co.,  Manufacturers,  Union  City,  Mich. 
PEMBINA  BRAND  PORTLAND  CEMENT.— 

Pembina  Portland  Cement  Co..  Mann  fact  nrcrs.  Grand  Forks,  N.  D. 
PBND  D'OHKILLE  BRAND  NATORAL  HYDHADLIC  CEMENT.— 

Pacific  Portland  Cement  Co.,  Manufai'turers,  Spokane,  Wash. 
PENINSULAR  BRAND  PORTLAND  CEMENT.- 

Peninsular  Portland  Cement  Co.,  Manufacturers.  Jackson,  Mich. 
PBHNSYLTANIA  BRAND  PORTLAND  CEMENT — 

Pennsylvania  Cement  Co..  Manufacturers,  26  Cortlandt  street,  New 
York,  and  Bath.  Pa. 
PHOENIX  BRAND  PORTLAND  CEMENT.- 

Phoenix  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 

Wm.  G.  Uartranft  Cement  Co.,  Sales  Agents,  Philadelphia,  Pa. 

Thos.  Robinson  &  Co..  Sales  Agents,  Philadelphia,  Pa. 

Eureka  Cement  Co.,  Sales  Agents,  1  Madison  avenue.  New  York. 
PIKE'S  PEAK  PORTLAND  CEMENT.- 

Colorado  Portland  Cement  Co.,  Manufacturers,  Portland,  Colo. 
POTOMAC  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Potomac  Hydraulic  Cement  Co.,  Manufacturers,  Washington,  D.  G., 
and  Shepherd  lit  own,  W,  Va. 

James  H.  McGIU,  Sales  Agent,  Washington,  D.  0. 

Fry  &  Thomas.  Sales  Agents,  York,  Pa. 

Chas.  M.  Walsh.  Sales  Agent.  Petersburg,  Va. 

Cook  &  Phillips,  Sales  Agents,  Cbarlestown,  W.  Va. 
EATHBDN'8  STAR  BRAND  OP  PORTLAND  CEMENT.- 

The  Canadian  Portland  Cement  Co..    Ltd.,    Manufacturers,  Dese- 
ronto,  Ont. 

The  Rathhun  Co.,  Bales  Agents,  Deseronto,  Ont. 
READING  BRAND  PORTLAND  CEMENT — ' 

Reading  Cement  Co.,  Manufacturers,  Reading,  Pa. 
BED  GROSS  BRAND  PORTLAND  CEMENT.— 

Jacob  H.  Bloom,  Sales  Agent,  15  Whitehall  street,  New  York  City. 
RED  DIAMOND  BRAND  PORTLAND  CEMENT— 

Portland  Cement  Co.  of  Utah,  Ltd.,  Manufacturers.  Salt  Loke  Olty, 
Utah. 

H.  M.  Newhnll  &  Co.,  Sales  Agents.  Son  Fmnclsco,  CaL 

For  otlipr  sales  afieulH  ste  DIrefCory  oC  Cement  Manufacturers. 
RED  DIAMOND  A  P  C  BBAND  PORTLAND  CEMENT.— 

Alabama  Portland  Cement  Co.,  Ltd.,  Manufacturers,  Dcmopolls,  Ala. 

Hampton  Smith,  Sales  Affent,  Birmingham,  Ala. 
RED  KEYSTONE  BRAND  NATURAL  HYDRAULIC  CEMENT.— 

Howard  Hydraulic  Cement  Co.,  Manufacturers,  Cement,  Ga. 
RED  RING  BRAND  PORTLAND  CEMENT.— 

St.  Louia  Portland  Cement  Co.,  Manufacturers,  St.  Lonia,  Mo. 
RED  STAR  BRAND  AKRON  NATURAL  BYDRAULIC  CEMENT— 

Akron  Cement  Works  and  H.  L.  &  W.  C.  Newman,  Miinutacturera, 
Akron.  N.  Y. 

Union  Akron  Cement  Co.,  Sales  Agents,  141  Erie  street.  Buffalo, 
New  York. 
REX-PORTLAND  BRAND  PORTLAND  CEMENT.— 

Houston  Brofhera  Co.,  Thirty-second  street  and  Pennsylvania  R.  R., 
Pittsburg,  Pa. 
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BHIHOCEROS  BRAHD  POSILAHD  CEMENT  (PUZZOLAN).— 
Maryland  Ceoient  Co.,  Msnuracturere.  Sparrow's  Point,  Md,. 
Win.  Wirt  Clarke  &  Son,  SiUee  Agents,  115  Gay  St„  S.,  Baltimore. 
ROMAN  HOCK  BRAND  PORTLAND  CEMENT.— 

The  CummlDgB  Cement  Co.,  Manufacturers.  Akron,  N.  Y. 
ROSENDALE  NATURAL  HYDSAULIC  CEMENT.— 

Heldenberg  Cement  Co.,  Manufacturers,  Howe's  Cave,  N.  Y. 
Ghas.  H.  Ramsey,  Sales  Agent,  38  State  street,  Albany,  N.  Y. 
ROYAL  BRAND  PORTLAND  CEMENT.— 

Obarles  Warner  Ca.  Salea  Agents,  Wllmin^on,  Del.;  Philadelphia, 
and  New  York. 
SAMSON  BRAND  PORTLAND  CEMENT — 

Houston  Brothers  Co.,  Thirty-second  street  and  Pennsylvania  R.  R., 
Pittsburg,  Pa. 
SAMSON  BRAND  PORTLAND  CEMENT.— 

Owen  Sound  Portland  Cement  Co..    Ltd.,    Manufacturers.  Shallow 

Lake,  Ont, 
John  Lucas,  Sales  Agent,  377  Spadlna  avenue,  Toronto,  Ont. 
Buchanan  &  Gordon,  Sales  Agents,  Winnipeg.  Man. 
SAYLOB'S  BHAND  PORTLAND  CEMENT.— 

Ooplay  Cement  Manufacturing  Co..  Manufacturers,  1123  Broadway, 

New  York. 
Commercial  Wood  and  Cement  Co.,  Sales  Agents.  156  Fifth  avenue. 

New  York  City;  GIrard  Bldg.,  Philadelphia, 
Berry  &  Ferguson,  Sales  Agenta,  141  Milk  street,  Boston,  Mass, 
SHIELD  BRAND  KATORAL  HYDRAULIC  CEMENT— 

The  I.Awrence  Cement  Co.  of  Pennsylvonla,  Manufacturers.    Sieg- 
fried, Pa, 
The  Lawrence  Cement  Co.,  1  Broadvray,  New  York. 
L.  V.  Clark,  Sales  Agent  Fifteenth  and  Market  streets,  Philadel- 
phia, Pn. 
T.  B,  Osborne,  Sales  Agent,  1  Broadway,  New  York. 
C.  D.  Stout,  Sales  Agent.  1  Broadway.  New  York. 
SOUTHERN  GROSS  BRAND  PORTLAND  CEMENT  (PUZZOI^AN).— 

Birmingham  Cement  Co..  Manufacturers,  Ensley,  Ala. 
SOVEREIGN  BRAND  PORTLAND  CEMENT.- 

Charles  Warner  Co..  Sales  Agents,  Wilmington,    Del.;  Philadelphia 
and  New  York. 
SPEED'S  STAR    BRAND  LODISVILLB    NATURAL    HYDRAULIC 
CBJMBNT.— 
Louisville  Cement  Co.,  Manufairtorera,  331  W.  Main  street.  Louis- 
ville, Ey. 
Western  Cement  Co.,  Sales  Agents,  Louisville,  Ky. 
S*S  BRAND  LOUISVILLE  NATURAL  HYDRAULIC  CEMENT.- 
LoulBvlUe  Cement  Co.,  Manufacturers,  331  W.  Main  street,  Louis- 
ville, Ky. 
Western  Cement  Co..  Sales  Agents,  Louisville,  Ky. 
STANDARD  BRAND  PORTLAND  CEMENT.- 

Bonneville  Portland  Cement  Co.,  Manufacturers,  1233-7  R.  E.  Trust 
Bldg.,  Philadelphia,  Pa. 
STANDARD  BRAND  PORTLAND  CEMENT,- 

Standard  Portland  Cement    Co.,    Manufacturers,  Hammond  Bldg., 
Detroit.  Mich. 
STAR  BRAND  PORTLAND  CEMENT.— 

Bonneville  Portland  Cement  Co.,  Manufacturers,  1233-7  R,  B.  Trust 
Bldg.,  Philadelphia.  Pa. 
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STEEL  BKAnS  PUZZOLAH  CBHBHT—^ 

Cement  Department  Illinois  Steel  G<x.  Mftnufactarera,  1060  Rookery, 

Ohlcago.  111. 
B.  F.  Affleck,  Gen.  Southwestern  Agent,  324  Odd  Fellows'  Bldg.,  St 
Louis,  Mo. 
STORM  KING  BRAND  PORTLAND  CEMENT.— 

The  CummlngB  Cement  Co.,  Manufnctureni,  Akron,  N.  Y. 
8UNBRIDGB  BRAND  PORTLAND  CEMENT.— 
Ptioenlx  Cement  Co.,  Manufacturers,  Nazareth,  Pa. 
Thomafl  Robinson  &  Co.,  Sales  Agents,  Philadelphia,  Pa. 
SUPERIOR  BRAND    EOSENDALB    NATURAL  HYDRAULIC    CE- 
MENT.— 
New  York  Cement  Co..  Manufacturers,  29  Broadway.  New  York. 
TIQES  BRAND  POKTLAH D  CEMEHT— 

Castalla    Portland  Cement    Co.,    Manufactarere,    701-2   Publication 
Bldg.,  Pittsburg,  Pa.,  and  CaBtella,  O. 
TOLTEC  BRAND  PORTLAND  CEMENT  (PUZZOLAN).— 
Maryland  Cement  Co.,  ManufactnrerB,  Sparrow's  Point,  Md. 
Bales  Office,  2  E.  Lexington  street,  Baltimore.  Md. 
TSOWXL  BRAND  PORTLAND  CEMENT.- 

Gatsklll  Cement  Co.,  Manufacturers.  Catskill,  N.  Y. 
John  P.  Knne  Co.,  Sales  Agents,  Twenty-second  street  and  Fourth 
avenue.  New  York. 
innON  BRAND  NATURAL  HYDBAVLIC  CEMENT.— 

American  Cement  Co.,  Manufacturers,  22  S.  Fifteenth  street,  Phila- 
delphia, Pa. 
Lesley  &  Trinkle  Co.,  Sales  Agents.  22  8.  Fifteenth  street,  Philadel- 
phia, Pa. 
United  Building  Material  Co.,  Sales  Agents,  ■  13    Park  Row,  New 
York  City. 
tnnvXRSAL  BRAND  PORTLAND  CEMENT.— 

Cement  Department  Illinois  Steel  Co..  Manufacturers.  1060  Rookray, 
Chicago,  III. 

B.  F.  Affleck,  Gen.  Southwestern  Agent,  324  Odd  Fellows  Bldg., 
St.  Louis,  Mo. 
V.  8.  G.  BRAND  NATURAL  HYDRAULIC  CEMENT.- 

Maukato  Cement  Works.  ManufactnrerB.  Mankato,  Minn. 
VICTOR  BRAND  PORTLAND  CEMENT.- 

Coplay  Cement  Manufacturing  Co.,  Manufacturers,  1123  Broadway. 

New  York. 
Commercial  Wood  and  Cement  Co..  Sales  Agents,  156  Fifth  avenue. 
New  York. 
TULCAHITE  BRAND  PORTLAND  CEMENT— 

Vulcanite  Portland  Cement  Co.,  Manufacturers,  Real  Estate  Trust 

Bldg.,  Philadelphia.  Pa. 
B.  F.  Stradley.  Gen,  Sales  Agent.  Real  Estate  Trust  Bldg.,  Philadel- 
phia, Pa. 
Geo.  W.  DeSmet,  Western  Snies  Agent.  Chamber  of  Commerce  Bldg., 

Chicago.  111. 
Albert  Moyer,  Mgr.;  Walter  F.  Vernon.  Sales  Agent.  160  Fifth  ave- 
nue, New  York. 
WABASH  BRAND  PORTLAND  CEMENT — 

Wahash  Portlnnd  Crmeiit    Co..  Manufacturers.    912    Union  Trust 

Bldg,.  Detroit,  Mich. 
M.  B.  Pike,  Western  Sales  Agent,  145  LaSalle  street,  Chicago,  III. 
Jenkins  &  Reynolds.  Chicago  Sales  Agents,  Chamber  of  Commerce 
Building.  Chcago,  111. 
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WARNER'S  BRAND  NATURAL  HYDRADLIC  CEMENT.— 

Ghsrles  Waniet  Co.,  Sales  Agents,  Wilmington,  Del;   Pblladelphlft 
and  New  York. 
WARNER'S    IMPROVED    BRAND    NATURAL    HYDRAULIC    CB- 
MBNT.— 
Cttarles  Warner  Co..  Sales  Agents,  Wilmington,  Del.;  Philadelphia 
and  New  York. 
WAYLAND  BRAND  PORTLAND  CEMENT.— 

ThoB.  Mlllen  &.  Co..  Manufacturers,  Wayland,  N.  Y. 
A.  J.  McBean  &  Co.,  Agents,  Chicago.  111. 
WHITEHALL  BRAND  PORTLAND  CEMENT.— 

Wbiteball  Portland  Cement  Co.,  Manufactorers,  Cementon,  Pa. 
H.  B.  Green,  Gen.  Sales  Agent,  1404  S.  Penn  Square.  Philadelphia. 
Pennsylvania. 
WHITE  STAR  BRAND  PORTLAND  CBMBNT.— 

While  Star  Portland  Cement    Co.,    will  mannfacture,  15  Atwater 
street,  Detroit.  Mich. 
WOLVBEINR  BRAND  PORTLAND  CEMENT.— 

Michigan  Portland  Cement  Co.,  Manufacturers,  Coldwater,  Mlcb. 
C.  H.  Wood,  Sales  Agent,  1007  Chamber  of  Commerce  Bldg.,  Chi- 
cago, 111. 
WYANDOTl'E  BRAND  PORTLAND  CEMENT.- 

Michigan  Alkmi  Co.,  Manufacturers,  Wyandotte.  Mich. 

F.  B.  Holmes  &  Co.,  Gen.  Sales  Agents,  Hammond  Bldg.,  Detroit. 

Mich. 
E.  S.  McLaln  &  Sons,  Sales  Agents,  Second  National  Bank  Bldg., 

Plttshnrg.  Pa. 
Toledo  Builders'  Supply  Co..  Sales  Agents,  Toledo.  Ohio. 
XLCB    or    EXCELSIOR    BRAND    NATURAL    HYDRAULIC    CE- 
MENT.— 
UnloD  Mlnlufc  Co.,  Manufacturers.  Winnipeg  and  Arnold,  Man. 
XLNT  BRAND  PORTLAND  CEMENT.- 

Coplay  Cement  Manufacturing  Co..  Manufacturers,  1123  Broadway, 

New  York. 
Commercial  Wood  and  Cement  Co.,  Sales  Agents.  156  Fifth  avenue. 

New  York.    Glrnrd  Bldg.,  Philadelphia,  Pa. 
Berry  &  Ferguaon,  Sales  Agents.  141  Milk  street.  Boaton.  Mass. 
XXX  ROSENDALB  BRAND  NATURAL  HYDRAULIC  CEMENT.- 
Hiiam  Snyder,  Manufacturer,  229  Broadway.  New  York,  and  Rosen- 
dale,  N.  Y. 
YANKTON  PORTLAND  CEMENT.— 

Western  Portland  Cement  Co..  Manufacturers,  Yankton,  8.  D. 
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DIRECTORY  OF  GENERAL  SALES  AGENTS. 

TIic  following  list  ccmtAlns  tlie  namee  of  the  Qeneral  Sales  Agents  tor 
American  cement  companies  and  of  the  prlnctpsl  distributing  agents 
and  Importers  of  foreign  cements  Who  have  responded  to  requests  for 
Information.  A  definite  line  can  not  be  drawn  between  the  General 
Sales  Agents  and  the  ordinarr  dealers  In  cement.  All  wbo  might  b« 
considered  as  belonging  to  the  former  cIbbb  are  Included  in  thla  list. 
The  list  of  Cement  Dealers,  which  is  given  farther  on.  contains  all  the 
names  in  thla  list,  as  well  as  those  of  local  cement  desl^s. 

A3EL  LIMB  AND  CEMENT  COMPANY,  Davenport,  la.—       I 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  E.  E.  Trnst  Bldg., 
Philadelphia,  Pa. 

Maoufactnrers  Star    and    Standard  brands  Portland    cement, 
Bonneville  and  Improved  Bonneville    brands    natural    by- 
ilraullc  cement 
ADAMS  BEOS. -PAYNES  CO.,  I>ynchborg,  Va.— 

Sales  Agents  James  River  Cement  Worlis,  Locher,  Va. 

Manafacturers  of  James  River  brand  natural  hydraulic  cement 

APFDBCK.  B.  F.,  324  Odd  Fellows'  Bldg..  St.  Louis,  Mo.— g 

Gen.  Southwestern  Agent  Illinois  Steel  Co.,  Chicago,  UL 

Manufacturers  Universal  brand  Portland    cement    and    Steel 
brand  puazolan  cement. 
ANACONDA  COPPER  MINING  COMPANY,  HARDWARE  DEPART- 
MENT, Anaconda  and  Butte.  Mout.—  Al— 
Agents  Portland  Cement  Co.  of  Utah.  Ltd.,  Salt  Lake  Cltj,  Utah. 

Manufacturers  Bed  Diamond  brand  Portland  cement. 
Agents  Alaen'B  Portland  Cement  Fabrlk,  Itzehoe,  Germany. 
Manufacturers  Alsen'a  brand  German  Portland  cement. 

ANDRES  BROS.,  507  John  Hancock  Bldg.,  Boston,  Mass.— 

Importers  Diana  brand  German  Portland  cement. 
BAKER,  E,  C,  24  B.  Norvrich  avenue,  Columbus,  Ohio.— 

Gen.  Salesman  Diamond  Portland  Cement  Co.,  1313  Williamson 
Bldg.,  Cleveland,  Ohio. 

Manufacturers  Diamond  brand  Portland  cement. 
BALFOUR,  GUTHRIE  ft  CO.,  Son  Francisco,  Col.;  Portland,  Oi-e.;  Se- 
attle and  Tacoma,  Wash.—  Ale 
U.  B.  Agents  Knight,  Bevan  &  Sturges,  London,  En^and. 

Manufacturers  K.,  B.  &,  3.  Pyramid  brand  BngUsh  Portland 
cement 
Importers  Cathedral  and  Olant  brands  Belgian  cement. 
Pacific  Coast  Agents  North's  Condor  brand  Belgian  cement 
BATCHBLDER  &  COLLINS,  Norfolk,  Va.—  Dl— 

Agents  Bonneville  Portland  Cement  Co..  1233-7  R.  E.  Trust  Bldg., 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Bonneville  and  Improved  Bonneville  brands  natural  hy- 
draulic cement. 

BEERY.  H.  DEAN.  Chemical  Bldg..  St.  Louis.  Mo.—  

Sales  Agent  Sandusky  Portland  Cement  Co.,  Sandusky.  Ohio. 
Manufacturers  Medusa  brand  Portland  cement 
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BEH8EMD,  F.,  54  Frrait  street.  New  York.—  Hlf 

Sales  AgE^t    aod  Sole    Importer    from    Pommerscher    Industrie 
Vereln  anf  Acllen,  Stettla,  Germany. 

Uanufacturers  Blue  Anchor  Stettin    braod    German  Portland 
cement 
Sale^  Agent  aud  Sole  Importer  from  Stettin  Bredower  Portland 
Cement  Fabrlk,  A.  G.,  Stettin,  German?. 

Manufacturers    Blue    Eagle    Stettin- Bredower  brand   German 
Portland  cement. 

BBBGER,  C.  F..  Chamber  of  Commerce  Bldg.,  Cbicago,  lU,— 

Sales  Agent  Sandusky  Portland  Cement  Co.,  Sandnsky,  Obto. 
MannfacturerB  Medusa  brand  Portland  cement. 
BBRKY  &  FERGUSON,  102  State  street,  Boston,  Mass.—  Gl— 

Sales  Agents  Coplay  Oement  Co.,  Coplay,  Fa. 

Manufacturers'    Baylor's,    Key  atone,    XLNT   and   Commercial 
brands    Portland   cement;    Improved   Anchor,    Anchor  and 
Commercial  brands  natural  hydraidlc  cements. 
BLAIR,  REED  F.,  &  Co..  Lewis  Blh..  Pittsburg,  Pa,~  HI— 

Sales  Aj^enta  Brier  Hill  Iron  and  Coal  Co.,  Youngstown.  Ohio. 
Manufacturers  Brier  Hill  brand  Portland  cement  (puzzolan). 
BLOOM,  JACOB  H.,  IE  Wbitehall  street.  New  York  City.—  Kl— 

Sales  Agent  Red  Croaa  brand  Portland  cement. 
Sales  Agent  Bull  brand  German  Portland  cement 

BOHGNEH  CEMENT  COMPANY.  Philadelphia,  Pa.—  

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
BOSTON  FIRE  BRICK  COMPANY,    164    Devonshire  street  Boston. 

Mass. —  

Agents  Bonneville  Portland  Cement  Co.,  1233-7  B.  B.  Trust  Bldg.. 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Improved  Bonnevitle  brand  natural  hydraulic  cement 
BRADLEY.  WALTER  T.,  00:,  Ninth  Street,  below  Glrard  avenue,  Phil- 
adelphia, Pa.—  Gl— 
Sales  Agents  Hemmoor  Portland  Cement  Fabrlk. 

Manufacturers  Ilemmoor  German  Portland  cement. 
Sales  Agents  Saturn  German  Portland  cement. 
BBEMNER,  ALEX..  Montreal,  Que.—  HI— 

Sales  Agent  Long  Point  Cement  Works,  Longue  Polnte,  Que. 
Manufacturers  Crescent  and  Diamond  brands  Portland  cement 

BREWER,  CHAS.  ft  Co..  18  Broadway,  New  York.—  

Sales  Agents  for  Honolulu  of  Lehigh  Portland  Cement  Oc,  Allen- 
town.  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
BKOCKETT.  C  A-,  CEMENT  COMPAITY.  Aetna   Bldg.,    Kansas   City, 
Mo.—  Fir 

Agents  Kansas  City  &  Ft.  Scott  Cement  Co. 

Manufacturers  Brockett's  Double  Star  brand  Ft.  Scott  natural 
hydraulic  cement 
BRYANT  &  KENT,  30  Kilby  street,  Boston.  Mass.—  Gl- 

Sales  Agents  The  Hercules  Cement  Co.,  Cataaauqua,  Fa. 

Manufacturers  Hercules  and  Granite  brand  Portland  cemoit 
and  Improved  Lehigh  and  Improved  Roaendale  brands  natu- 
ral hydraulic  cement. 
BUCHANAN  &  GORDON,  Winnipeg,  Man.—  Kl— 

Sales  Agentfi  The  Owen  Sound  Portland  Cement  Ca,  Ltd.,  Owen 
Sound,  Ont 
Manufacturers  Samson  and  Magnet  brands  Portland  cement. 
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BULLOCK,  JOHN,  &  SON,  22»  Smith's  Wharf,  Baltimore,  Md. 

Sales  Agents  Gonsotldated  Boaendale  Cement  Co.,  New  York. 
MatiuTacturera  Norton's  Roscadale  brand  natural  hydraulic  ce- 
ment 
Sales  Agents  Round  Top  Hydraulic  Cement  Co.,  Hancock,  Md. 
Manafactnrers  B.  &,  H.  Round  Top  brand  natural  hydraulic 

Sales  Agents  Noeareth  Cement  Co,,  Nazareth,  Pa. 
Manufacturers  Nazareth  brand  Portland  cement. 
Importerfi  Geimanla  brand  Portland  cement. 
BUTTE  COAL  COHPAITY,  19  E.  Broadway,  Butte  City,  Mont    Edwin  L. 
Mayo,  Proprietor.—  II— 

Sales  Agents  Western  Portland  Cement  Co.,  Xaukton,  B.  D. 
Manufacturers  Yankton  brand  Portland  cement. 
CABLE,  THORH  &  CO.,  New  York—  Hid 

Sole    Agents    Martin's    Creek    Ptartland    Cement    Co.,    Martin's 
Creek,  Fa. 

Manofacturera  Kranse  and   Martin's  Creek  brands  Portland 
cement. 

CARRBRE,  J.  MAXWELL,  80  William  St..  New  York.—  

Hgr.  New  York  Office  Chas.  Wam^  Co.,  Wilmington.  Del. 
CHICAGO  CRUSHED  STONE  COMPANY,  Chicago.  III.—  Fl— 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E.  Trust  Bldg., 
Philadelphia,  Fa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Bonneville  and  Improved   Bonneville    brands    natural    hy- 
draulic cement. 
CLARK,  JAS.  G..  408  Magazine  St.,  New  Orleans,  La.— 

Sides  Agent  Lehigh  Portland  Cement  Co.,  Atlentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
CLARE,  L.  v.,  Hnrrlaon  Bldg.,  Philadelphia,  Pa.— 

Sales  Agent  Ijiwrence  Cement  Co.,  1  Broadway,  New  York. 

Manafactnrers  Dragon,  Paragon  and  Monarch  brands  Portland 
cement.  Shield  and  Improved  Shield  brands  natural  hydraulic 
cement. 
CLAfiEE,  WM.  WIRT,  &  SON,  IIB  Gay  St.  South,  Baltimore,  Md,—     Jli 
Sales  Agents  Union  Akron  Cement  Co..  Buffalo.  N.  Y. 

Manufacturers'  Agents  for  Red  Star  brand  Akron  natural  hy- 
draulic cement. 
Proprietors  of  Rhinoceros  brand  puzzolan  cement  and  Clarke's 
brand  hydraulic  cement  (puzzolan),  manufactured  by  Maryland 
Cement  Co.,  Sparrows  Point,  Md. 
Agents  Round  Top  Hydraulic  Cement  Co. 
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Clarke,  V/m.  Wirt  A  Soo-Cootinued. , 

Maonfacturera  B.  &  U.  Round  Top  brand  natural  hydraulic  ce- 

AgentB  Martin's  Creek  Portland  Cement  Co.,  Martin's  Creelc,  Pa. 
Manufacturers  Krauae  and  Martin's  Creek  brands  Portland  ce- 

Importers  from  I.  C.  Jobaean  &  Co.,  Gateehead-on-Tyne,  Bug. 

Manufacturers  Elephant  brand  English  Portland  cement. 

COMMERCIAL  WOOD  AND  CEMENT  COMPANY,  166  Fifth  Ave.. 

Now  York;  Glrard  Bldg.,  Philadelphia.  Pa.—  II— 

Ealph  I'everley,  Prea.;  J,  F,  Twamley,  Vlce-Pres.;  J.  C.  Detwiler, 

Treas.;  F,  M.  Hoover,  Scc'y. 
Sales  Agents  Coplay  Cement  Maoufacturtug  Co.,  Coplay,  Pa. 
Manufacturers  Sejlor's.  Commercial  and  Victor  brands  Portland 
cement    and    Anchor,    Improved    Anchor    and    Commercial 
brands  Rosendale  natural  hydraulic  cement. 
Sales  Agents  Gem  Portland  cement. 

COMSTOCK.  F.  F.,  261  Broadway.  New  York  City.—  

Ageut  Bonneville  Portland  Cement  Co..  1233-7  R.  B.  Trust  Bldg., 
Fblladelphla,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Bonneville  and  Improved  Bonneville    brands    natural    hy- 
draulic cemenL 
OOOK  &  PHILLIPS,  Charlestown,  W.  Va.— 

Sales  Agents  Potomac  Hydraulic  Cement  Co.,  Washington,  D.  0. 
Manufacturers  Potomac  brand  natural  hydraulic  cement 

COX,  EDWABD  L.,  lEll  Marquette  Bldg.,  Chicago,  111.—  

Uen.  Sales  Agent    Germ aa-Amerl can  Portland  Cement  Works. 
Manufacturers  Owlcemcut  brand  Portland  cement 
CROWE,  F.  T.,  &  CO.,  740  Pacific  Ave.,  Tacoma,  Wash.,  and  76  Starr 
Boyd  Bldg..  Seattle,  Wash.-  Lli 

U,  S.  Agents  Shewan,  Tomea  &  Co.,  Hong  Kong. 
Manufacturers  Emerald  brand  cement. 
CUBSIE,  W,  &  F.  P.,  &  CO.,  345  St.  James  St.,  Montreal,  Que.—  CI— 

Sales  Agents  Long  Point  Cement  Works,  Longue  Polnte,  Que. 
Manufacturers  Crescent  and  Dnimmond  brands  Portland  ce- 

CUTLER  ft  GILBERT,  Dulutli,  Minn.—  Did 

Sales  Agents  Lehigh  Portland  Cement  Co..  Allentown.  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 

DABOLL,  P.  A,.  Land  Title  Trust  Bldg.,  Philadelphia.  Pa.—         

Mgr.  Philadelphia  Office  Chaa.  Warner  Co.,  Wilmington,  Del. 
DAVIS,  JAS.  A„  &  CO,,  92  State  St..  Boston,  Mass.-  Dl— 

Sales  Agents  Lehigh  Portland  Cement  Go. 

Manufacturers  Lehigh  Ijrand  Portland  cement 
Sales  Agents  Alpha  Portland  Cement  Co. 

Manufacturers  Alpha  brand  Portland  cement 
Sales  Agents  Olympla  brand  Rosendale  natural  hydraulic  cement. 
DEE,  WM.  E..  219  Royal  Ins.  Bldg..  Chicago,  111.—  Dl— 

Sales  Agent  American  Cement  Co.,  Philadelphia.  Pa. 

Manufacturers  Giant  brand  Portland  cement. 
Sales  Agent  Bronson  Portland  Cement  Co.,  Bronson,  Mich. 

Manufacturers  Bronson  Portland  cement. 
Sales  Agent  Marnnette  Portland  Cement  Co.,  La  Salle,  111. 
Sales  Agent  Zenith  Portland  Cement  Co.,  Detroit.  Mich. 
DEFREES,  C.  H.,  315  S.  Taylor  St..  South  Bend.  Ind. —  Flh 

Sales  Agent  T.  Mlllen  &  Co.,  Waylaod,  N.  Y. 

Mnnnf.tcturers  Wayland  brand  Portland  cement 
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DB  BMBT,  GEO.  W.,  317  Chamber  of  Commerce  Bldg.,  Chicago,  111  — 

WeBtem  Sales  Agent  Vulcanite  Portland  Cement  Co.  k 

ManafQCturera  Vulcaolte  brand  Portland  cement. 
WM.  DICKINSON.  1203  Marquette  Bldg.,  Chicago.  111.—  

Sales  Agent  Marquette  Cement  Manufacturing  Co..  LiaSalle,  III. 
BA8TON  LIME  COMPANY,  Kaston,  Pa.—  Dl— 

Sales  Agente  Iiehlgh  Portland  Co..  Allentown,  Fa. 
Manufacturers  Lehigh  brand  Portland  cement. 
BBKRT,  MOBHIS.  302  Walnut  St.,  Philadelphia,  Pa.—  Fl— 

Sole  Agent  Maonhelmer  Portland  Cement  Fabrik,  Mannbelm,  Oer- 

Manufacturere  Maunbetmer  Portland  cement. 
BOGLES  LUMBER  CO.,  Ogden,  Utah.-  Dl— 

Agents  Portland  Cement  Co.  of  Utah,  Sale  Lake  City,  Utah. 
Manufacturers  Red  Diamond  brand  Portland  cement. 

BLKINS,  P.  B.,  &  CO.,  8  Beacon  St.,  Boston,  Mass.—  

New  England  Agents  American  Cement  Co.,  Philadelphia,  Pa. " 
Manufacturers  Giant  and  Columbia   brands   Portland  cement, 
Improved  Union  and  Union  brands  natural  hydraulic  cement. 

EOBEKA  CEMEHT  COMPAWY,  1  Madison  Ave..  New  York.— d 

Sales  Agents  I<:ureka  branil  Portland  cemenL 
Agents  Phoenls  Cement  Co.,  Nazareth,  Fa. 

Manufacturers  Pboenix  brand  Portland  cement  and  IXL  brand 
natural  hydraulic  cement. 
Agents  Northampton  Portland  Cement  Co..  New  York. 
Manufacturers  Northampton  brand  Portland  cement. 
FIELD,  H.  K..  &  CO..  Alexandria,  Va.—  II— 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  B.  E.  Trust  Bldg., 
Philadelphia,  Pa. 

Manufacturers  Siandard  and  Star  brands  Portland  cement, 
Bonneville  and  Improved  Bonneville  brands  natural  bydraullc 
cement. 

FINEQAN,  THOS.,  Boise,  Idaho.—  

Agent  Portland  Cement  Co.  of  Utab,  Ltd.,  Salt  Lake  City.  Utah. 
Manufacturers  Bed  Diamond  brand  Portland  (rement. 

FLEMING  &  CO.,  123  Liberty  St.,  New  York.—  

Sales  Agents  Black  Gross  brand  Portland  cement. 
FLORIDA  BUILDING  SUPPLY  CO.,  Jacksonville,  Fla.—  Kll 

Sales  Agents  Vulcanite  Portland  Cement  Co.,  Philadelphia,  Pa. 
Manufneturers  Vulcanite  brand  Portland  cement. 

FT.  SCOTT  CEMENT  ASSOCIATION,  Kansas  City,  Mo.—  

Sales  Agents  tor  Ft.  Scott  Hydraulic  Cement  Co.,  Kansas  City,  Mo. 

Manufacturers  Four  Star  brand  natural  hydraulic  cement. 
Sales  Agents  Kansas  City  &  Ft.  Scott  Cement  Co.,  Kansas  City, 
Mo. 

Manufacturers  Double  Star  brand  natural  bydranllc  cement. 
PBENCH.  SAM'L  H..  &  CO..  Fourth  and  CallowhlU    Sts..    Philadel- 
phia. Fa.—  01— 
Sales  Agents  Dester  Portland  Cement  Co..  Nazareth,  Pa. 

Itlanufacturcrs  Dexter  brand  Portland  cement. 
Sales  Agents  French's  Rosendale  brand  natural  hydraulic  cement. 
Agents  Newark  Lime  and  Cement  Manufacturing  Co.,  Newark. 
N.J. 

Manufacturers  Old  Newark  Rosendale  brand  natural  hydraulic 
cement 
D.  8.  Agents  Hercules  brand  Breltenburger  German  Portland  ce- 
ment. 
U.  S,  Agents  H.  H.  Meier  &  Co.,  Bremen.  Germany. 
Manufacturers  Meier's  Pnzzolan  cement  (puzzolan). 
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FBBY  &  THOMAS.  York  Pa.—  Ol— 

Sales  AscntB  Potomac  Hydraulic  Cement  Co.,  WaehlngtOD.  D.  G. 
Manufacturers  Potomac  brand  natural  hydraulic  cement. 
GABRIEL  &  SCHALL,  205  Pearl  St..  New  Tork.—  Gl— 

Sales  Agents  Vorwohler  Portland  Cement  Fabrlk,  Planck  &  Co., 
Hanover,  Germany. 

Manufflcturers  Vorwobler  Lion  brand  German  Portland  cement. 
GAMAGE  &  WALLER,  Norfolk,  Va.—  II— 

Sales  Agents  Lebigh  Portland  Cement  Co.,  Allentowu,  Pa. 
Manufacturers  Lehlgb  brand  Portland  cement. 
GARDEN  CITY  SAND  COHPAHY,  1201-1205    Security    Bldg.,    Chicago. 
Ill—  Ulc 

Gen^^l  Sales  Agents  Chicago  P^tland  Cement  Co.,  513  Stock  Ex- 
change Bldg.,  Chicago,  111. 

Manufacturers  AA  Chicago  brand  Portland  cement 
Agents  Lehigh.  Portland  Cement  Co.,  Allentowa,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Agents  Vulcanite  Portland  Cement  Co.,  Philadelphia,  Pa. 
Manufacturers  Vulcanite  brand  Portland  cement 
GiaVIN  &  EYRE,  307  California  St.,  San  Francisco,  Gal.—  PI— 

Sales  Agents  Hilton,  Anderson  &  Brooks,  Faveraham,  Upnor  and 
Hailing,  England. 

Manufacturers  Hilton  brand  English  Portland  cement 
Sales  Agents  Teutonia  Mlsburger  Portland  Cement  Works,  Han- 
oyer,  Germany. 

Manufacturers  Teutonia  brand  German  Portland  cement. 

Bales  Agents  Castle  brand  Belgian  natural  hydraulic  cement. 

GLBNCOE  LIMB  AND  CEMENT  COMPANY,  1400a  Old  Manchester 

Road,  St.  Louis.  Mo.—  Gl— 

O.  W,  S.  Cobb,  Pres.;  T.  W.  C.  Bohn.  Sec'y;  B.  8.  Healey,  Treaa. 

Sales  Agents  Lehigh  Portland  Cement  Co..  AUentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Sandusky  Portland  Cement  Co.,  Sandnsky,  Ohio, 

Maunfactnrers  Medusa  brand  Portland  cement 
Sales  Agents  TJtlca  Cement  Manufacturing  Companies. 

Manufacturers  Black  Ball  and  Clark  brands  natoTal  hydraulic 
cement. 
Sales  Agents  Lontsville  natural  hydraulic  cements.    (See  Western 

Cement  Co.  for  list  of  brands.) 
Sales  Agents  German i a  brand  German  Portland  cement. 
GOETZ,  CHAS.  W.,  UHE  AND  CEMENT  COUPANY,  3627  Gratiot  St,  St. 
Louis.  Mo.—  Fig 

Agents  Banner  Cement  Co.,  Chicago,  lU. 

Manufacturers  Banner  brand  LoulSTille  natural  cement 
Sales  Agents  Castalla  Portland  Cement  Co.,  Pittsburg.  Pa. 
Manufacturers  Tiger  brand  Portland  cement. 

GREEN  H.  B.,  1404  S.  Penn  Square.  Philadelphia,  Pa. —  il 

General  Sales  Agent  Whitehall  Portland  Cement  Co.,  712  Reading 
Terminal  Bldg.,  Philadelphia,  Pa. 
Manufacturers  Whitehall  bT'and  Portland  cement. 
BALLACK  &  HOWARD  LUMBER  COMPANY,  THE,  Denver  Colo.-    CIJ 
J.  H.  Howard.  Pres.;  0,  H.  Barr,  Sec'y;  B.  Coldren.  Treaa. 
gales  Agents  Colorado  Portland  Cement  Co..  Portland,  Colo. 
ManufacturerH  Pike's  Peak  brand  Portland  cement. 
HABTRANFT.  WM.  G.,  CEMENT  COMPANY,  Real  Estate  Trust  Bldg., 
Philadelphia,  Pa—  Jib 

Wm.  G.  Hartranft  Pres.;  .Toe.  W.  Zlpperleln,  Vice-Prea.;  A.  W. 

Nash.  Sec'y  and  Treaa. 
Sates  Agents  Phoenix  Cement  Co..  Nazareth,  Pa. 
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Hartranft.  Wm.  G..  Cement  Company— Cuntlnued. 

ManufactiiTera  Phoenix  and  Clover  Leaf  brands  Portland  ce- 
ment and  IXL  brand  natnral  hydraulic  cement. 
Sales  AfcentB  Virginia  Portland  Cement  Co.,  CralgBvllle,  Va. 
Maunfacturers  Old  Dominion  Portland  cement. 
HA  WES,  S.'H.,  &  CO..  Richmond.  Va.—  Bl— 

Agen»  Bonneville  Portland  Cement  Ca,  1233-7  R.  E.  Trust  Bldg., 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Improved  Bonneville  brand  natural  hydraulic  cement. 
HOLMES,  F.  B.,  &  CO.,  Hammond  Bldg.,  Detroit,  Mich—  H— c 

Sales  Agents  Michigan  Alkali  Co.,  Wyandotte,  Mich. 
Manufacturera  Wyandotte  brand  Portland  cement 
Sales  Agents  Alph.i  Portland  Ccnipnt  Co.,  Alpha.  N.  J. 
Manufacturers  Alpha  brand  Portland  cement 
HODSTON  &  CO.,  26  Cortlandt  St..  New  York.—  Dl— 

Sales  Agents  The  Hercules  Cement  Co.,  CatasauQua.  Pa. 

Manufacturers  Hercules  and  Granite  brands  Portland  cement 
and  Improved  Lehigh  and  Improved  Roseudale  brands  nat- 
ural hydraulic  cement, 
HOTTSTOH  BROTHERS  COMPAITY,  Thirty-second  St.  and  Pennsylvania 
Eallroad,  Pittsburg,  Pa.—  Did 

Agents  Rex-Portland  and  Samson  brands  Portland  cement. 
Agents  Vulcanite  Portland  Cement  Co. 

Manufacturers  Vulcanite  brand  Portland  cement. 
Agents  Cumberland  Valley  Cement  Co.,  Washington,  D.  C. 

Manufacturers    Cuiuberlnnd    Valley    brand    natural  hydraullo 
cement 
Agents  Flint  Rock  Roseudale  brand  natural  hydraulic  cement. 
HUnxiHS-WILUS  LUCE  AHD  CEHENT  CO^  Eighteenth  and  Austin 
Sts.,  St.  Louis.  Mo.—  Die 

Southweatern  Distributing  Agents  Atlas  Portland  Cement  Co.,  30 
Broad  St.,  Ne.w  York  C1&. 
Mauufacturers  Atlas  brand  Portland  cement. 
General  Agents  for  Dytkerlioll,   Star  Stettin,   Lagerdorfer.  Heyn 
Bros.',  Henry  and  Hilton  brands  foreign  Portlajid  cements. 

HUNT  &  CONNELL  CO.,  Scranton,  Pa,—  

Agents  Bonneville  ForOand  Cement  Co.,  1233-7  H.  B.  Trust  Bldg., 
Philadelphia,  Fa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Bonneville  and  Improved  Bonneville    brands    natural    by- 
dranllc  cement. 
INTERNATIONAL  TRADING  CO.,  Kansas  City,  Mo..  Port  Arthur. 
Tex.,  and  Berlin,  Ger.—  Hid 

Sole  Importers  Ruedersdorf  brand  German  Portland  cement. 
Manufactured    by    Deutsche    Portland    Cement  fa  brlk,    A.    O.. 
Adier.  Ruedersdorf,  Germany. 

JACKSON.  FRANK  H..  101  S.  Broadway.  Los  Angeles.  Cal.— 

Sales  Agent  California  Portland  Cement  Co. 

Manufacturers  Colton  brand  California  Portland  cement. 
JACKSON.  J.  H.,  Albany,  N.  Y.—  Fl— 

Agent  Bonneville  Portland  Cement  Co.,  1233-7  R.  E.  Trust  Bldg., 
Philadelphia.  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cem^it  and 
Bonneville  and  Improved  Bcainevllle    brands    natural    by- 
dreullc  cement 
Agent  Nazareth  Cement  Co..  Nazareth,  Fa. 

Manufacturers  Na7.areth  brand  Portland  cement. 
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JSNKINS  &  MACY,  Bochester.  N.  T.—  Ol— 

Agents  Empire  PwtUnd  Cement  Co.,  Warners,  N.  Y. 
HanufactnreiB  Emptre  brand  Portland  cement. 
JENKINS  Jk  REYNOLDS  CO.,  1210  Chamber  of  Commerce  Bldg..  Ctil- 
cago,  IlL—  Hlh 

Cbicago  Sales  Agents  Wabash    PcHtlaad    Cement    Co.,    Detroit, 
Hlch. 
Manufflrtnrers  Wabash  brand  Portland  cement 

JOHNSON  Sl  WILSON,  150  Nassau  St.,  New  YoA.—  

Gen.  Agents  Coplar  Cement  Co.,  Allentown.  Pa. 

Mannfacturers  Saylor's  brand  Portland  cement 
SalcB  Ageots  Keystone  brand  Portland  cement 

JONES  &.  GOLD,  Maquoketa,  la,—  — 

Agents  BonneylUe  Portland  Cement  Co.,  1233-7  B.  E.  Tnwt  Bldg., 
PblladelphU. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Improved  BonneTllle  brand  natnral  hydranllc  cement 

KAHE.  JOHN  P.,  COMPAMY,  22d  St  and  «h  Ave.,  New  York.—    K 

Proprietors  Trowel  brand  Portland  cement 
KELLER,  LUTHER,  Scranton,  Pa.—  Dig 

Sales  Agent  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
EELLEY    ISLAHD    LWE    AHD    TRANSPORT  COMPANY,  Cleveland. 

Ohio.—  

U.  S.  Sales  Agents  Lagerdorfer  Portland  Cement  Co.,  Hamburg 
and  Lagerdorf,  Germany. 

Maunracturers  Lagerdorfer  Eiffel  Tower  brand  German  Port- 
land cement. 
Western  &  Southern  Distributing  Agents  Lehigh  Fortlaud  Gement 
Co..  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement 
KENNEDY,  D.  J.,  150  Frankstown  Ave.,  Pittsburg,  Pa.—  Dl— 

Sales  Agents  Lehigh  Portland  Cement  Co..  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Pcstland  cement 
KNOX,  J.  P.  &  E.  A.,  AUegheny.  Pa.— 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  B.  Trust  Bldg.. 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Bonneville  and  Improved  Bonneville  brands  natural  (17- 
dranllc  cement. 

LANGTON  LIME  AND  CEMENT  CO.,  San  Francisco,  CaL— 

Agents  Portland  Cement  Co.  of  Utah,  Salt  Lake  City,  Utah. 
Manufacturers  Red  Diamond  brand  Portland  cement 
LESLEY  &  TRWELE  CO.,  22  S.  Fifteenth  St,  Philadelphia,  Pa.—  ~DTc 
H.  W.  Lesley,  Pres.;  R,  E.  Griffith.  Vlce-Pres.;  Wm.  Trinkle,  Treat.; 

O.  M.  Camm.  Sec'y.;  Gaston  Daus,  Gen.  Mgr. 
Sales  Agents  American  Cement  Co.,  Philadelphia,  Pa. 

Manufacturers  Giant  brand  Portland    cement    and    ImitroTed 
Union  and  Union  brands  natural  hydraulic  cement. 
Importers  from  Dyckerhoff  &  Soehne.  AJnoeneburg,  G^'manj. 

Manufacturers  DfckerhotC  brand  German  Portland  cement. 
Importers  from  Portland  Cementfabrik  vorm,  Heyn  Bros.,  Lueiw- 
burg,  Germany. 

Manufacturers  Heyn  Bros.'  brand  Portland  cement. 
Importers  from  Hilton,  Anderson,  Brooks  &  Co..  Ltd.,  Lond<m. 


Manufacturers  Hilton  London  brand  English  Portland  cement 
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LEWIS,  DA^'ID  W.,  193  Devonshire  St,  Bo«ton,  Mass.—  Gl— 

Bales  Agent  Union  Akron  Cement  Co.,  Buffalo.  N.  X. 

ManufactnretB  Akron  Red  Star  brand  nataral  bydranllc  cement. 
Sales  Agent  Consolidated  Itosendale  Cemeut  Co.,  New  York. 
Manufacturers  Norton's  Bosendale  brand  natnral  bydraullc  ce- 

Sales  Agent  Glens  Falls  Portland  Cement  Co.,  Glens  Falls,  N.  T. 
Manufacturers  Iron  Clad,  luvlcta  and  Adirondack  brands  ce- 

Sales  Agent  Northampton  Portland  Cement  Co..  Stockertown,  Pa. 
Manufacturers  Northampton  brand  Portland  cement. 
LITTLE,  C.  H.  CO.,  THE,  Detroit,  Mich.—  Fl— 

Agents  Brier  HUl  Iron  and  Coal  Company,  Yonugstown.  Ohio. 
Manufacturers  Brier  Hill  brand  Portland  cement  (puzzolan), 
LONGCOPE,  HENRY,  909-10  Han4son  Bldg.,  Philadelphia.— 

Manager  Sales  OfBce  Alpha  Portland  Cement  Co.,  Alpha,  N.  J. 
Manufacturera  Alpha  brand  Portland  cement. 
LUCAS,  JOHN,  377  Spodlna  Ave..  Toronto,  Ont.— 

Sales  Agent  Owen  Sound  Portland  Cement  Co.,  Ltd.,  Owen  Sound, 
Ont 

ManufactnrerB  Samson  and  Magnet  brands  Portland  cement 

MANITOBA  UNION  MINING  COMPANY.  Ltd..  214  Grain  Exchange. 

Winnipeg,  Man.—  II— 

Bales  office  XLCR  brand  natural  bydraullc  cement 

MABBLEHBAB  LIME  COMPANY,  1105  Masonic    Temple,  CUcago, 

111.—  .  Dl— 


MAHQUARDX  &,  00..  William  St.,  New  York-  El— 

I.  C.  Hutchinson.  Mgr. 

Agents  Germanla  Portland  Cement  Works,  Lebrte  and  Mlsbnrg, 
Germany. 
Manufacturers  Germanla  brand  German  Portland  cement 

MARTIN  &.  SULLIVAN,  Syracuse.  N.  Y.—  ^ 

Agents  Empire  Portland  Cement  Co.,  Warners,  N.  Y. 
Manufacturers  Empire  brand  Portland  cement. 
MABTLANO  CEMENT  CO,,  2  E.  Lexington  St,  Baltimore,  Md.—  El- 

Sales  office  Toltec  brand  puK!olan  cement. 

KAHYLAWD  LIME  AND  CEMENT  COMPANY,  Baltimore,  Md.—       Did 

Agents  Coplay  Cement  Manufacturing  Company,  Coplay,  Pa. 

Manufacturers  Anchor  brand  natural  hydraulic  cement. 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement 
Importers  Hoxter  German  Portland  cement. 
MAYBEBBY  HARDWARE  CO.,  Birmingham,  Ala.—  Dig 

Sales  Agents  Vulcanite  Portland  Cement  Co.,  Phlladdphia,'  Pa. 
Manufacturers  Valcanlte  brand  Portland  cement 

McALARNEY.  GEO.  L..  Wllkes-Barre,  Pa.—  

Agent  Bonneville  Portland  Cemeut  Co..  1233-7  R.  E.  Trust  Bldg., 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Improved  Bonneville  brand  natural  hydraulic  cement. 
McBBAN,  A.  J.,  &  CO.,  Chicago.  111.-  El- 

Agents  Thos.  MiUen  &  Co.,  Wnyland,  N.  Y. 

Mannfacturera  Wayland  brand  Portland  cement. 
Agents  Lawrence  Cement  Co.  of  Pennsylvania,  Siegfried.  Pa. 
Manufacturers  Dragon  brand  Portland  cement. 
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McGILL,  JAMES  H^  Wasblngton,  D.  C—  Did 

Salee  Agent  Potomac  Hydraulic  Cement  Co.,  Washington.  D.  C. 
Uanufacturers  Potomac  brand  natural  bydcanllc  cement. 
McLAIN,  E.  S.,  &  SON.  ad  National  Bank  Bldg..  Plttaburg,  Pa.—       Jl— 
Sales  Agents  Michigan  Alkali  Co.,  Wyandotte,  Mich. 
Manufacturers  Wyandotte  brand  Portland  cement. 
McIXtUGHLIN,  H.  P..  Houston,  Tex.— 

Sales  Agent  Vulcanite  Portland  Cement  Co.,  Pbiladolphla,  Pa. 
KlanuCacturers  Vulcanite  brand  Ptwtlaud  cement, 
MEACHAH  &  WRIGHT,  Chicago,  III.—  Gib 

Gen.  Sales  Agents  Utlca  Hydraulic  Cement  Co..  TJtEca.  111. 

Manufacturers  Clark  brand  Utlca  natural  hydraulic  cement.     ■ 
Oen.  Sales  Agents  Utlca  Cement  Majiufacturing  Co.,  Utlca,  111. 
Manufacturers  Black  Ball  brand  Utlca  natural  hydraulic  ce- 

Sales  Agents  Atlas  Portland  Cement  Co.,  New  Yorb. 
Manufacturers  Atlas  brand  Portland  cement 

MENG,  ANTHONY  &.  CO.,  109  S  Front  St.,  Philadelphia,  Pa.— 

Sales  Agent  Bumon  &  Co.,  Belgium. 

Manufacturers  Dagger  brand  Belgian  Portland  cement 

HETEB,  A.  B.,  &  CO.,  19  N.  Pennsylvania  St,  Indianapolis,  Ind.—    Dlt 

Sales  Agents  Caetalla  Portland  Cement  Co.,  Pittsburg,  Pa. 

ManuCactiurers  Tiger  brand  Portland  cement. 
Sales  Agents  Coplay  Cement  Co.,  AUentown,  Pa. 

Manufacturers  Saylor's  and  Commercial  brands  Portland  ce- 

Sales  Agents  Michigan  Portland  Cement  Co.,  Coldwater,  Mich. 

Manufacturers  Wolverine  and  Eclipse  brands  Portland  cement 
Sales  Agents  Nazareth  Cement  Co.,  Nazareth,  Pa. 

Manufacturers  Nazareth  brand  Portland  cement 
HEYEB,  WILSON  &  CO.,  San  Francisco,  Oal..  and  Portland,  Ore.— Dl— 
Sales  Agents  Portland  Cementfabrik  Hemmoor,  Hamburg.  Ger- 

Manufacturers  Hemmoor  brand  German  Portland  cement 
Importers  Germania,  Heidelberg,  Karlstadt,  Manntaelmer  brands 
German  Portland  cements.  Trowel  and  Castle  brands  foreign 


MOBILE  COAL  COMPANY,  Mobile,  Ala.—  Elh 

Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufactnrers  Lehigh  brand  Portland  cement. 
MOORE,  WARNER  &  CO.,  Richmond,  Va.  El- 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Agents  Alpha  Portland  Cement  Co.,  Easton,  Pa. 
Manufacturers  Alpha  brand  Portland  cement. 
Agents  DyckerbofF  brand  German  Portland  cement. 
Agents  Lawrence  Cement  Co.,  New  York. 

Mannfacturers  Dragon  brand  Portland  cement. 
MORSE,  THE  FRANK  E.,  CO.,  17  State  St.,  New  York,—  Hid 

Salee  Agents  of  Continental  and  Liberty  Beil  brands  Portland  ce- 

Sales  Agents  Patriot  brand  cement. 

MOYEH.  ALBERT.  180  Fifth  Ave.,  New  York.—  

Mgr.  Sales  OfQce  Vulcanite  Portland  Cement  Co. 
Mannfacturers  Vulcanite  brand  Portland  cement. 
NASH,  W.  G.,  220  State  St.,  Boston,  Mass.  Dl— 

Northeastern  Agent  American  Cement  Co.,  Philadelphia,  Pa. 

Mannfacturers  Giant,  Egypt,  Columbia.  Improved  Union  brands 
of  cement 
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NBWHALIj,  H.  M.,  &  CO.,  309  Sansome  St..  San  Frauclaco,  Cal.—  Bl— 
Sales  AgeutB  Portland  Cement  Co,  of  TJtab. 

Manufacturers  Ked  Diamond  brand  Portland  cement. 
NEWTON  liUMBER  COMPANY,  Pueblo,  Colorado  Springs  and  Deu- 
ver,  Colo.—  ■  Dl— 

Agents  PorUand  Cement  Co.  of  Utah,  Ltd.,  Salt  Lake  City,  Utab. 

Manufacturers  Ued  Diamond  brand  Forttaud  cement. 
Agents  Djckerboff  &.  Soehne,  Amoenebnrg.  Germany. 

Hanufactarere  DyekerbofC  brand  German  Portland  cement. 
NOBLE  &.  CO.,  Detroit.  Mich.—  II— 

Agents  BnlTalo  Cement  Co..  Ltd.,  Buffalo,  N.  ¥. 

Manufacturers  BuITalo  brand  Portland  and  natural  hydraulic 


NORTHWBSTEHK  LIME  CO.,  St.  Paul,  Minn.—  Hid 

Sales  Agents  Atlas  Portland  Cement  Co.,  New  York. 
Manufacturers  Atlas  brand  Portland  cement. 

OLAND  CEMENT  COMPANY,  160  Fifth  Ave.,  New  York.— 

Agents  Oland  brand  Swedish  Portland  cement. 
Agents  Hanover  brand  German  Portland  cement. 

O8B0KNE,  T.  B.,  1  Broadway,  New  York.—  

Sales  Agent  Lawrence  Cement  Co.  of  PennaylTanla,  Siegfried,  Pa.. 
and  Lawrence  Co.,  New  York. 

Manufacturers  Dragon,  Paragon,  Monarch  brands  Portland  ce- 
ment and  Shield  and  Improved  Shield  brands  natural  by- 
drauUc  cement. 
PARAGON  PLASTER  CO.,  Syracuse,  N.  Y.—  Ble 

Jacob  AmoB.  Pres.;  W.  K.  Mocr,  Vlce-Pres.;  W.  K.  Squler,  Sec'y 

and  Treas. 
Sales  Agents  Atlae  Cement  Co.,  New  York. 
'Manufacturers  Atlas  brand  Portland  cement.' 
PABB.  WM..  &  CO..  Galveston.  Tex.—  Dl~ 

Importers  Eagle  brand  Belgian,  Hemmoor  Crown  brand  German 

Portland  cement 
Gen.  Sales  Agents  Texas  Portland  Cement  and  Lime  Co.,  Dalian, 
Tex. 

Manufactorera  Live  Oak  brand  Portland  cement  and  Dallas 
hydratillc  llrae. 
Sales  Agents  lola  Portland  Cement  Co..  Tola,  Kans. 
Manufacturers  lola  brand  Portland  cement. 
PATTERSON.  J.  E.  &.  CO..  WUkes-Barre.  Pa.—  Dl— 

Sales  Agents  Lehigh  Portland  Cement  Co..  Allentowu,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
PIKE,  H,  B.,  145  LaSalle  St.,  room  315.  Chicago,  111.— 

Western  Sates  Agent  Wabash  Portland  Cement.  Co.,  Detroit.  Mlcb. 
ManiitncturerB  Wabash  brand  Portland  cement. 
PITTSBURG  AND  BUFFALO  COMPANY.  Pittsburg,  Pa.—  CI— 

Agents  Buffalo  Cement  Co..  Ltd.,  BaHalo,  N.  Y. 

Manufacturers  Buffalo  brand  Portland  and  natural  bydrauUe 
cement. 
POLLARD,  W.  B.  &  CO.,  Galveston,  Tex.—  Jll 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
POPE  CEMENT  AND  BRICK  CO.,  421  Wood  St„  Pittsburg,  Pa.—      Fid 
Agents  Alpha  Portland  Cement  Co.,  Alpha,  N.  J. 
Manufacturers  Alpha  brand  Portland  cement. 

RAMSEY,  CHAS.  H.,  38  State  St.,  Albany,  X.  Y.—  

Gen.  Sales  Agent  Helderberg  Cement  Co.,  Howe's  Cave,  N.  Y. 
Manufacturers  Helderberg  brand  Portland  cement  and  Bosen- 
dale  natural  hydraulic  cement. 
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EATHBUN  00.,  THE,  DeBeronto.  Ont.—  Al— 

Sole  Sales  Agents  Tbe  Canadian  Portland  Cement  C!o.,  Ltd.,  DeBe- 
ronto, Ont. 

Mfmufactnrera  Rattibnn's  Star  and  Beaver  bcaads  Portland  ce- 
ments and  Citadel  and  Ensign  brands  of  silica  Portland  ce- 

ROBINSON.  THOMAS.  &  CO.,  Philadelphia,  Pa.—  Hlj 

Sales  Agents  The  Hercules  Cement  Co.,  Catasanqna,  Pa. 

ManufactDrers  Hercules  and  Qianlte  brands  Portland  cement 
aud  Improved  Lebigh  and  Improved  Roaendale  brands  nat- 
ural hydraulic  cement. 
Sales  Agents  Phoenix  Cement  Co.,  Nasareth,  Pa. 

ManuTacturera  Phoenix  and  Sunbrldge  brands  Portland  cement 
and  IXL  brand  Roeendale  natural  hydraulic  cemrait 

SCHAUFFLBR.  C.  B.,  737  Monadnock  Blk.,  Chicago,  111.— 

Bea.  Mgr.  Empire  Portland  Cement  Co.,  Warners,  N.  Y. 
Manufacturers  Empire  and  Flint  brands  Portland  cement. 
SHENANDOAH  LIME  COMPANY.  Brocltett,  Va.—  II— 

Agents  Bonneville  Portland  Cement  Co..  1233-7  R.  E.  TrOBt  Bldg., 
Philadelphia.  Pa. 

Manufacturers  Standard  and  Star  branda  Portland  cement  and 
Improved  Bonneville  brand  natural  hydraulic  cement 
SIHCLAIH  &  BABSON,  143  Liberty  St.,  New  Yorlc.—  Die 

Sales  Agents  Alseu's  German  Portland  cement,  Germany. 
Agents  Alsen'8  American  Portland  Cement  Works,  West  Camp, 
N.  T. 
SMITH.  HAMPTON,  Birmingham,  Ala.— 

Sales  Agent  Alabama  Portland  Cement  Co.,  Ltd.,  Demopt^a,  Ala. 
Manufacturers  Red  Diamond  A.  P.  C.  brand  PMtland  cement. 
SMITH.  GREEN  COMPANY.  Worcester,  Mass.—  II— 

Sales  Agents  Consolidated  Rosendale  Cement  Co..  26  Gortlaodt  St., 
New  York. 

Manufacturers  Beach's  Eosendale  brand  natural  hydraulic  ce- 
ment. 
SNYDBR,  HIRAM,  &,  CO..  229  Broadway.  New  York.—  El- 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement 
Sales  Agents  Alpha  Portland  Cemept  Co.,  Basfon,  Pa. 

Manufacturers  Alpha  brand  Portland  cement 
Sales  Ajtents  XXX  brand  Roaendale  natural  hydraulic 'cement 
SOUTHEASTERN    LIME    AND    CEMENT   COMPANY,    Charleston, 
S.  O.—  HI— 

Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Conaolldated  Rosendale  Cement  Co.,  New  York. 
Southern  Sales  Agents  Chlckamauga  Cement  Co..  Chattanooga. 
Tenn. 

Manufacturers  Chlckamauga  and  New  South  brands  Portland 
cement  and  Dixie  brand  natural  hydraulic  cement. 
Importers  Hemmoor  brand  German  Portland  cemnit 
Importers  Hammer  brand  Belgian  Portland  cement. 
8PAKHAWK,  EDW.  M..  People's  Bank  Bldg..  Denver.  Colo.— 
Mgr.  of  Sales,  Illinois  Steel  Co.,  Chicago,  111. 

Manufacturers  Universal  brand  Portland  cement  and  Steel  Pus- 
solan  cement. 

SPARROW.  JOHN  B.,  15-25  Whitehall  St..  New  York.—         

Sales  Agent  Portland  Cementfabrlk,  Hambui^,  Germany. 
Manufactmrers  Hemmoor  Crown  brand  German  Portland  cement. 
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Sciarrow.  JohaE.-  Continued. 

Salfis  Agents  The  Teatonln  Mlsbiirger  Portland  Cement  Works, 
Hanover.  Germany. 

Mannfa^turere  TeutoDla  hraud  German  Portland  cement. 
Sales  Agents  Hoiter  and  LanlTeD  brands  German  Portland  ce- 
ments. 
Sales  Agents  Globe  Belgian  Portland  cement. 

STOUT.  C.  D.,  1  Broadway,  New  York.—  7  — 

Sales  Agent  The  Lawrence  Cement  Oft  ol  Pennsylvania,  Keg- 
frled,  Pa.,  and  Lawrence  Cement  Co.,  New  York. 
MaJtufacturers  Dragon,  Paragon  and  Monarch  brands  Portland 
cement,  and  Shield  and  Improved  Shield  brands  natural  hy- 
draulic cement. 
STOWE-FULLER  COMPAHY,  Arcade  Bldg.,  Cleveland,  Ohio.—  Elf 

Agents  Brier  Hill  Iron  and  Coal  Co..  Youngstowii,  Ohio. 
Manufacturers  Brier  Hill  brand  Portland  cement  (puzzolan). 

STRADLEY,  B.  F.,  Real  Estate  Trust  Bldg..  Phlladelphlu.  Pa, 

Oen.  Sales  Agent  Vulcanite  Portland  Cement  Co. 
Manufacturers  Vulcanite  brand  Portland  cement. 
SUPERIOR  MANUFACTURING  CO.,  Minneapolis,  Minu.—  Elb 

Distiibuters  for  Lawrence  Cement  Co.  of  Pennsylvania.  New  York. 

Manufacturers  of  Dragon  brand  Portland  cement. 
Dlstrlbnters  for  Union  Akron  Cement  Co.,  Buffalo.  N.  Y. 

Sales  Agents  Akron  Bed  Star  brand  natural  hydraulic  cement 
Distributers  for  Whitehall  Portland  Cement  Co.,  Cementon,  Pa. 
Manufacturers  Whitehall  brand  Portland  cement. 
TAYLOR  BROS.,  Camden,  N.  J.—  CI— 

Sales  Agents  Lehigh  PcHtland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Sales  Agents  Alpha  Portland  Cement  Co.,  Alpha,  N.  J. 
Manufacturers  Alpha  brand  Portland  cement. 
THIELE,  E.,  99  John  St.,  New  York—  Elc 

Sales  Agent  DyckerhoS  Sc  Soehne,  Amoeneburg.  Germany. 

Manufacturers  DyckerboK  brand  German  Portland  cement. 
Sales  Agent  Portland  Cementfabrlk  Stem,  Stettin,  Germany, 

Manufacturers  Star  Slettin  brand  German  Portland  cement. 
Sales   Agent   Portland   Cementfabrlk   votm,   Heyn   Gebr..   Luene- 
turg,  Germany. 

Manufactnrers  Heyn  Bros.'  brand  German  Portland  cement. 
Sales  Agent  Hilton,  Anderson,  Brooks  £e  Co.,  Ltd..  London,  Eng- 
land. 

Manufacturers  Hilton,  London,  and  B..  S.  &  Co..  Loudon,  brands 
English  Portland  cement. 
Sales  Agent   Compagnie   Generate    des    Cements<   Portland    de 
I'Eacaut,  Tournai,  Belgium. 

Manufacturers  Royal  Crown  brand  Belgian  Portland  cement 
THOBN  &  BUNEINS  LIMB  AND  CEMENT  CO.,  St  Lonis,  Mo,    See 

Hunklns-  Willis  Co. 
THORN  CEMENT  COMPANY,  112-118  Church  St.,  Buffalo,  N.  Y.— HI— 
Sales  Agents  Lehigh  Portland  Cement  Co.,  Allentown,  Pa. 

Manufacturers  Lehigh  brand  Portland  cement. 
Agents  Bonneville  Portland  Cement,  Co.,  1233-7  R.  B.  T^st  Bldg.. 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Improved  brand  natural  hydraulic  cement 
Agents  Alpha  Portland  Cement  Co..  Easton,  Pa. 
Manufacturera  Alpha  brand  Portland  cement 
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TOLEDO  BDILDESS'  SUPPLY  CO.,  426  The  Spltzer,  Toledo,  O.—    Gl— 
Sales  Agents  Michigan  Alkali  Co.,  Wyandotte,  Mlcb. 
Manufacturers  Wyaoilotte  brand  Portland  cement. 
TOMSmS,  CALVm',  120  Liberty  St.,  New  York.—  Blc 

Sales  Agent  Newark  Lime  and  Cement  Manufacturtng  Co.,  120  Ub- 
erty  St..  New  York,  and  Hoodotit,  N.  Y. 

ManufacturerB  Old  Newark  Roeendale  brand  oatacal  hydraulic 

cement. 

TOMKINS  BROS.,  74-94  Paasaie  St.,  Newark.  N.  J.;  267  Broadway. 

New  York.—  II— 

Gales  Agents  Consolidated  Rosendnle  Cement  Co.,  26  Cortlandt  St.. 

New  York. 

Manufacturers  Newark-Roaendale  brand  natural  hydraulic  ce- 

Sales  Agents  Deiter  Portland  Cement  Ca.  Nazareth,  Pa. 
Manufacturers  Deiter  brand  Portland  cement, 

TRBADWAY.  H.  F..  928  Stock  Exchange  BIdg.,  Chicago,  III.- 

Gen.  Sales  Agent  Omega  Portland  Cement  Co.,  Jonesvllle.  Ulch. 
Manufacturers  Omega  brand  Portland  cement. 
TUPPER  &.  SARGENT,   New  Orleans,   I^.—  Klf 

Sales  Agents  Vulcanite  Portland  Cement  Co.,  Philadelphia,  Pa. 
Manufacturers  Vulcanite  brand  Portland  cement. 
ninON  AESOH  CEMENT  COUPAIfY,  141  Erie  St.,  Buffalo.  N.  T.—    Clc 
Daniel  N.   Lockwood.  Dlr.;  Wm.  C.  Newman,  Dlr.  and  Treas.;  Ed- 
win Puzey,  Salesman  and  Mgr.  of  office. 
Sales  Agents  for  H.  L.  &  W.  C.  Newman,  Akton,  N.  Y.,  and  AbroD 
Cement  Works,  Akron,  N.  Y. 

Manufacturers  Red  Star  brand  Akron  natural  bydcaullc  cement 

UHITED  BUILDING  MATERIAL  COMPANY,  13-21  Park  Bow.  New  York 

City.-  HI— 

R.   W.   Lesley.  Pres.;  Wallace  King,  Jr.,  Vlce-Pres.  and  Sec'y; 

Fred'k  J.  Jlggens,  Treas. 
Sales  Agents  for  The  Amerlcna  Cement  Co.  of  New  Jersey,  22  S. 
Fifteenth  St.,  Philadelphia.  Pa. 

Manufacturers  of  Giant  brand  Portland  cement  and  Improved 
Dnion  and  Union  brands  natural  hydraulic  cement. 

VEKWON,  WALTEH  F,  160  Fifth  Ave..  New  York.—  C 

Sales  Agent  Vulcanite  Portland  Cement  Co..  Philadelphia,  Pa. 
ManufHcturera  Vulcanite  brand  Portland  cement. 

VOLLMER  PHILIP  S.,  112  N.  Broad  SL,  Philadelphia,  Pa.    — 

Sales  Agents  Atlas  Portland  Cement  Co. 

Manufacturers  Atlas  brand  Portland  cement. 
WALDO  BKOS!,  102  Milk  St,  Boston,  Mass  —  Gib 

Agents  Atlas  Portland  Cement  Co,,  New  York. 

Manufacturers  Atlas  brand  Portland  cement. 
Agents  Alsen  brand  Portland  cement. 

Agents  Hilton.  Anderson,  Brooks  &  Co.,  Ltd.,  London,  England. 
Manufacturers  S..  S.  &  Co.,  Ixindon.  brand  English  Portland 
cement. 
Agents  H.  H.  Meier  &  Co.,  Bremen  Germany. 

Manufacturers  Meier's  Puzzolan  cement. 
Agents  The  Lawrence  Cement  Co..  New  York. 
Manufacturers  HotTman  brand  natural  hydraulic  cement. 

WALSH,  CHAS.  M.,  Petersburg.  Va.—  N • 

Sales  Agent  Potomac  Hydraulic  Cement  Co.,  Washington,  D.  C. 
Manufacturers  Potomac  brand  natural  hydraulic  cement 
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WABNER,  OHARLES,  COMPANY,  Equitable  Biag..  Wilmington,  Del.; 
Land  Title  Bldg.,  Philadelphia,  Pa.;  80  William  St.,  New  York.—   01c 
B,  T,  Warner,  Prea.;  Alfred  D.  Warner,  Vlce-Pres.;  Alfred  D.  War- 
ner, Jr.,  Treaa.;  Ctaas.  C.  Bye,  Sec'y. 
Sales  Agents  for  Nazareth  Cement  Co. 

Haauracturera  Nazareth  brand  Portland  cement. 
Sales  Agents  for  Sovereign,  Boyal,  Munlcli>al  brands  Portland  ce- 
ment. 
Sales  Agents  for  Warner's  and  Warner's  Improved  brands  hy- 
draulic cement. 
Sales  Agents  for  Blanc  Stainless  Portland  cement. 
WABNKB-MILLER  &  CO.,  THE.  Xew  Haven,  Conn.—  HI— 

Wm.  A.  Warner,  Pres.  &  Trens.;  Fred  T.  I^y.  VIce-Pres.;  Max  E. 

MlUer,  Sec'y. 
Agents  Bonneville  Portland  Cement  Co.,  1Z33-T  R.  E.  Tmat  Bldg. 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  of  Portland  cement 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
WASHBURN  BROS.  &  CO..  Jersey  City,  N.  J.—  Bl— 

Agents  Bonneville  Portland  Cement  Co.,  1233-7  R.  E.  Trust  Bldg.. 
Philadelphia,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
WATBBS,  J.  Q..  &  SON,  Washington.  D.  C—  Dl— 

Agents  Bonneville  Portland  Cement  Co..  1Z33-7  R.  B.  Trust  Bldg., 
Philadelphia.  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  an<l 
and  Improved  Bonneville  brand  natural  hydraulic  cement. 
Sales  Agents  Lehigh  Portland  Cement  Co.,  AUentcwn,  Pa. 
Manufacturers  Lehigh  brand  Portland  cement. 
WELLIVBR  HARDWARE  COMPANY,  Danville.  Pa.—  Glm 

Agents  Bonneville  Portland  Cement  Co..  1233-7  B.  E.  Trust  Bldg., 
Philadelphia,  Pa. 

ManutBcturers  Standard  and  Star  brands.  Portland  cement  and 

and  Improved  Bonneville  brtmd  uatural  hydraulic  cement. 

WESTEBN  CEMENT  COMPANY.  Louisville.  Ky.    Chicago  Office,  718 

Chamber  of  Commerce  Bldg. —  Ql — 

Sales  Agenta  of  the  following  companies  and  brands  of  Louisville 

natural  hydraulic  cement: 
Banner  Cement  Co..   Sellersbnr^.   Ind.     Manufacturers    Banner 

brand. 
Clai^  Co.  Cement  Co.,  Selleraburg,  Ind.    Manufacturers  Mason's 

Choice  Hammer  and  Trovrel  brand. 
Globe  Cement  Co..  Selleraburg.  Ind.    Manufacturers  Globe  brand. 
Golden  Hule  Cement  Co..  Sellcrsburg,  Ind.     Manufacturers  Arm 

and  Hammer  brand. 
Hoosler  Cement  Co..  Sellersburg.  Ind.     Manufacturers  Hod  and 

Shovel  brand. 
Indiana  Cement  Co.,  Cbarlestown.  Ind.  Mannfacturers  Lion  brand. 
Kentucky  and  Indiana  Cement  Co.,  Jeffersonvtllo  and  Watson. 

Ind.    Manufacturers  Bugle  brand. 
Lonisvllle  Cement  Co.,   Louisville,   Ky.     Manufacturers   Speed's 

Star.  J.  Hulme  Star,  Horseshoe  and  S*S  brands. 
New  Albany  Cement  Co.,  New  Albany  and  Hausadale,  Ind.  Man- 

nfactarecs  Crown  brand. 
Ohio  Valley  Cement  Co,,  JelTersonvllle  and  Cementvllle,  Ind.  Man- 
ufacturers Fern  Leaf  brand. 
Silver  Creeli  Cement  Co.,  Louisville,  Ky.,  and  Cementvllle,  Ind. 
Manufacturers  Acorn  brand. 
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Western  Cement  Compani— ConiinuMl. 

Staodard  Cement  Co.,  Louisville,  Ky.,  and  Charleatowu,  Ind.  Man- 
ufacturers Beat  4  bcand. 

Union  Cement  and  Lime  Co.,  Louisville,  Ky.,  and  Cementville,  Ind. 
Manufacturers  Black  Diamond  and  Anclior  brands. 

United  States  Cement  Co.,  Seilersburg,  lud.    Manufacturers  Flag 

WESTERN  LIME  AXD  CE.MENT  COMPANY,  Milwaukee,  wis.— FI— 
Agents  for  States  ^eat  of  Lake  MIcliigau  to  Montana   for  Atlaa 
Cement  Co..  143  Lil)erty  St.,  New  York. 
Manufacturers  Atlas  brand  Portland  cement. 
WESTERN  WHITE  LIME  COMPANY,  Kansas  City,  Mo.—  Jl— 

Sales  Agents  Banner  Cement  Co.,  GenientviUe,  Ind. 

Manufacturers  Banner  brand  Louisville  natural  hydraulic  ce-    - 

WHITMOEE,  RAUBER  &  VIGINUS.  Rocbester,  N.  Y-—  CI— 

Agents  Buffalo  Cement  Co.,  Ltd.,  Buffalo.  N.  Y. 

Manufacturers  Buffalo  brand  Portland  and  natural  bydraulic 

cements. 
WHITHALL  Ac  RADEHAKEB  CO.,  Milwaukee,  Wis.-  Dl— 

Agents  Bonneville  Portland  Cement  Co..  1333-7  R.  E.  Trust  Bldg., 
PMladelphla,  Pa. 

Manufacturers  Standard  and  Star  brands  Portland  cement  and 
Improved  Bonneville  brand  natural  liydraullc  cement. 
WINDSOR  CEMENT  COMPANY,  446  Albany  SL,  Boston,  Mass.—      Gl — 
Agents  Vulcanite  Portland  Cement  Co..  Philadelphia.  Pa. 

Manufacturers  Vulcanite  brand  Portland  cement. 
Agents  Cateklll  Portland  Cement  Co.,  West  Camp,  N.  Y. 

Manufacturers  Cataklll  brand  Portland  cement. 
Agents  CoDBoltdated  Rosendale  Cement  Co.       , 

Manufacturers  Newark-Rosen  dale  brand  natural  bydraullc  ce- 

WOOD,  C.  H.,  1001  Cliamber  of  Commerce  Bldg,.  Chicago.  III. 

Sales  Agent  Wolverine  Portland  Cement  Co.,  Ooldwater,  Mich. 
Mnnufaeturers  Wolverine  and  Eclipse  brands  Portland  cement. 
YOUNGSTOWN  ICE  COMPANY.  THE,  Youngstown.  Ohio.—        ■  Fl— 
Agents  Brier  Hill  Iron  and  Coal  Co.,  Youngstown,  Ohio. 

Manufacturers  Brier  Hill  brand  Portland  cement  (puzzolan). 
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FOREIGN   CEMENT  TRADE. 

The  following  list  of  forelffn  cement  works  Is  far  from  complete  and. 
'Will  be  added  to  as  opportunity  otters.  Our  export  trade  Is  not  yet  of 
such  volume  tbat  tbe  question  of  competitors  in  otber  countrlee  Is  of 
much  Importance,  but  the  Increase  Is  the  seed  for  sucb  information  aa 
this  Hat  attempts  to  give  will  doubtless  begin  soon,  and  this  list  will  at- 
tempt to  keep  pace  Wltb  tbe  necessity  for  IL  Tbe  names  of  maaufac- 
turers,  brands  and  otber  information  are  given  as  fully  as  c^portunlty 
aud  the  space  available  permit.  We  hope  to  have  addttlons  to  and  cor- 
rccdms  of  tbls  list  from  those  interested  In  It  for  future  editions  of  the 
Directory.  Names  of  manufacturers  and  brands  are  given  In  the  same 
alphabetical  list  under  each  country  represented,  with  such  crwis  refer- 
ences as  are  desirable. 

That  the  information  regarding  foreign  cement  may  tie  together,  the 
list  of  works  is  followed  by  a  list  of  cement  importers  In  various  ports 
and  countries,  derived  from  conealar  reports  at  various  countries.  Tbe 
names  given  under  England.  France  and  Germany  are  those  of  export- 
ing firms  having  branches  In  other  ports  through  which  cement  is  dis- 
tributed. Countries  In  America  will  be  found  in  the  proper  place  In  the 
directory  list  of  "Dealers  in  Cement." 

BBLQIUM. 
Adier  brand. 
Antwerp  Portland  Cement  Works,  Ltd.,  14  Canal  St  Pierre,  Antwerp. 

Works  at  Vauli,  Belgium,  Elphege  Deny,  Man,  Dlr.     OapltallzatlMi, 

tlOO.OOO.     Capacity,  250,000  barrels  a  year.     Robt  Zlesmer  &  Co., 

Agents,  Antwerp,  Belgium.    Hand  brand  natural  Portland  cement. 
Bear  brand. 
Black  Eagle  brand.    Portland  cement.    See  Soclete  Anonyme  Union  Fra- 

temelle. 
Cannon  brand.     Made  at  Burght-Antwerp. 
Castle  brand.    W.  1.  Bradley  Co.,  9th  St..  Philadelphia,  Glrvln  &  Eyre. 

307  California  St.,  San  Francisco,  Cal.,  Meyer,  Wilson  &  Co.,  POTtland, 

Ore.,  Importers. 
Cathedral  brand.    Balfour,  Guthrie  &  Co.,  Portland.  Ore.,  Importers. 
Clock  brand.    W.  T.  Bradley  Co..  9th  St,  Philadelphia,  Pa.,  Importers. 
Compagnle  Oenerole  des  CImraits  Portland  de  I'Escaut    Touniai.    E. 

Thiele,  Agent,  New  York.    Royal  Crown  brand  Portland  cement. 
Dagger  brand.    See  Dumon  &  Go. 
Dufossey  &  Henry,  Cronfestu. 
Dumon  &  Co.  Dagger  brand  Portland  cement.    Anthony  Meng  &  Co.,  109 

8.  Front  St-,  Philadelphia.  Pa.,  Importers. 
Eagle  brand.    Wm.  Pan  &  Co.,  Galveston,  Tex.,  Importeni. 
ElEFel  Tower  brand. 
Federal  brand  Portland  cement,    w.  H.  Grace  &  Co.,  San  Fi^ncisco,  CaL, 

Importers. 
Giant  brand.    Balfour,  Guthrie  &  Co.,  Portland,  Ore.,  Importers. 
Globe  brand  Portland  cement.    J.  &.  Sparrow,  15  Whitehall  St.,  New 

YOTk,  Importer. 
16 
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Hacconrt  braud  Portland  cement.  W,  E.  Grace  &  Co.,  San  Francisco, 
Cal„  Importers. 

The  Hammer  Society,  Tonmai.  near  BniBsels.  Hammer  brand.  Capac- 
ity, 100,000  barrels  a  month. 

Hand  brand.    See  Antwerp  P.  C.  Works. 

Joason  brand  Portland  cement.  W.  R.  Orace  &  Co.,  San  Franctaco.  Cal., 
Importers. 

Knlgbt  brand  Portland  cement. 

Minerva  brand. 

North'a  Condor  Cement  Works,  Beerse.  Capacity,  400.000  barrds  a  year. 
Balfour.  Guthrie  &  Co,,  San  Francieco,  Cal.,  Portland,  Ore.,  Seattle 
and  Tacoma,  Wash.,  Paclflc  Coast  Agents.  Nortb's  Condor  brand 
Portland  (.■ement. 

Boyal  Crown  brand  Portland  cement.  See  Compagnle  General  dea 
Clmenta  Portland. 

Boyal,  Eagle  brand. 

Soclete  Anonyme  de  Nieb-on-Roppel. 

Boclete  Anonyme  Union  Fratemelle.  Black  Eagle,  Star  and  Triton 
branda. 

Star  brand  Portland  cement.    See  Boclete  Antmyme  Union  Frat«Dcdle. 

IMton  brand  Portland  cement.    See  Soclete  Anonyme  Union  Fratemelle. 

Vnltur  brand  Portland  cement. 

DENMARK. 
Aalborg  Portland-Cement  fabrik,  Kopenhagen. 
ENGLAND. 

Aaioclated  Portland  Cement  Manufacturers,  Ltd. 

B.  B.  &  Co.  London  brand.    See  Hilton,  Anderson,  Brooks  &  Co. 

Bnrham  brand. 

Elephant  brand.    See  I.  C.  Jobneon  &  Co. 

Francis  brand.    Clllle. 

GUllngham  brand,  Qllliogtiam.  Kent  Spreckels  Brofl.  &  Co.,  San  Fran- 
cisco, Los  Angeles  and  San  Diego,  Cal.,  Importers. 

Oresham  brand. 

Hilton  brand.    See  Hilton,  Anderson,  Brooks  &  Co. 

Hilton,  Anderson.  Brooks  &  Co..  Ltd.,  London.  Works  at  Grays  and 
HalUng.  Capacity,  SOO.OOO  barrets  a  year..  B.  S.  &  Co.  and  Hilton 
brands  Portland  cement.  E.  Thiele,  New  York.  Gtrvln  &  Eyre,  San 
Francisco,  Cal.,  Lesley  &  Trlnkle,  Philadelphia,  Pa.,  Waldo  Bros., 
Boston,  Mass.,  Dealers. 

L  C.  JOHNSON  &  CO,.  Ltd.,  4  Eaatcheap.  E.  C,  Londtm.  Works  at  Green- 
blthe-on -Thames  and  Gateshead-on-Tyne.  Capacity,  13,000  barrels  a 
week.  William  Wirt  Clarke  &  Son,  Baltimore,  Md.,  Fei^saon  BroB., 
Ptilladelphla.  Pa.,  H.  M.  Newhall  &  Co.,  San  Francisco,  OaL,  H. 
Baetjer,  New  YcM-k.  Importers.    Elephant  brand. 

Knight,  Bevnn  A  Stnrges,  London.  Balfour.  Guthrie  &  Co.,  U.  S.  Agmts, 
Portland,  Ore.    K.  B.  ft  S.  Pyramid  brand. 

Bnssex  Portland  Cement  Co..  Ltd. 

Wblte  BroB.  brand. 

FRANCE. 

B.  Candlot  et  Cle.,  Dennemont 

Olment  Portland  dn  Boulcamais,  Boulonnels. 

Dany,  L«febTre,  Stenne  ft  Lavocat,  Neufchatel. 
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Desmarles  brand. 

Lonquety  brand.  Boulogna.  . 

Pelle  brand.  Boalogne. 

Homaln  Bo;er  brand.  Marseilles. 

Roquefort  biand 

8oc)ete  des  Clment  Frsncals  et  dea  PortlandB  Boulogue-sur-Mer  et  Com- 

pBgnle  dee  Portlands  de  DesTres.    BouIofnie-sur-Mer. 
Sodete  Deerolae  brand. 
Tfaoran  brand. 
Ticat  brand. 

GBEMANY. 

A.-G.  Nordtrest-MltteldeutscbeB  Portland- Cement^ ndlkat.    Hanover. 

Sjndlcat  oiiterelblscber  Port  land- Cement  Fabrlken.  A.-G.  Hamburg. 
Capitalization,  S40.000  marks. 

Deutsche  Portland-Cementfabrlk.  A.-G.,  Adier,  Buedcrsdorf,  near  Ber- 
lin, Germany.  The  Intemallooal  Trading  Co..  Kansas  City,  Mo,,  Port 
Arthur,  Tex.,  Berlin,  Ger..  Sole  Importers.    Riiederadorf  brand, 

Alscnscbe  Portland-Cenientfabrlken,  Hamburg,  Works  at  Itzehoe  and 
Lagerdorf.  Alsen  brand.  Capacity,  over  1,200,000  barrels  a  year. 
Sinclair  &  Babson,  Agents.  143  Liberty  St.,  New  York. 

-iubaltisc'be  Portland-Cfmenl-mid-Kiilkwerke,  A.-G.     Nienburg  a,  S. 

Blue  Anchor  brand.     See  Pommersctacr  I.  V,  Aul  Actlec, 

Bine  Eagle  brand.    See  gtettln-Bredower  P.  C.  F. 

Braunscbwelger  Portland -Cement  Werke.    Salder, 

Breltenbiirger  Portland- Oe men tfabrlk.  Hamburg.  Works  at  Lager- 
dorf.  Hercules  brand.  J,  Watts  Kearney  &  Sous,  New  Orleans,  La.; 
Sam'l  H.  French  &  Co.,  Philadelphia,  Pr,,  Importers, 

Bremer  Portland-Cemeuttabrlk,  Porta,  A.-G.  Porta  Bremen.  Works 
In  Porta  Westphalica,  O,  Materne.  DIr,;  H.  Stubbe,  DIr,,  Porta  West- 
phallca.  Capitalization,  1,375,000  marks.  Capacity,  250,000  barrels  a 
year.    Key  brand. 

BuU  brand.    J.  H.  Bloom,  U.  S.  Agent,  15  Whitehall  St.,  New  York. 

Diana  brand.  Andres  Bros.,  SOT  John  Hancock  Bldg.,  Boston,  Mass.,  Im- 
porters. 

DyckerhoO  &  Soehne,  Amoneburg,  near  Blebrlch.  Capacity,  1.000,000 
barrels  a  year.  DyckerholT  brand.  E.  Theile,  99  John  St.,  New  York, 
Sales  Agent.    Lesley  &  Trinkle,  Importers,  Philadelphia,  Pa. 

Eagle  brand.     See  Stettln-Bredower,  P,  C.  F. 

Vinkenberg.  A.-G,  fur  Port  land -Cement  und  Wasserkstkfabrlkatlon. 
Ennlgertob. 

Portland-CementfnI)rik  Germanla,  A.-G.  H.  Manske  &  Co.,  Lehrte. 
near  Hanover.  Capitalization,  S.500.000  marks.  Germanla  brand. 
Marquardt  &  Co..  William  St..  New  York;  Meyer  Wilson  &  Co..  San 
Francisco,  Cal.,  and  Portland,  Ore,:  Glencoe  Lime  and  Cement  Co., 
Bt.  Louis,  Mo,,  Importers. 

Portland- Cementf a brik,  vorm.  A.  Glesel,  Oppein, 

(Jogolln-GomBdzer  Kalk-uud  Oement-Werke,  A.-G.     Breslau, 

Portland-Cementfabrlk  Goesnlta.  A.-G.     Gossnitz, 

Cement fabrik  G rose h owl tz. 

Portland-Cement  fa  brik  Halle.    Halle  a.  S. 

Hannoverache  Port  I  find -Cement  t.ibrlk,  A.-G.  Prinzenstrasee  15.  Han- 
nover.   Works  at  Mlsburg. 

Bbnover  brand  Portland  cement.  Oland  Cement  Co.,  Importers,  160 
Fifth  Ave.,  New  York. 

Portland  Cementwerke  Heidelberg  und  Manhclm,  A.-G.  Capitalization, 
11,000,000  marks.  Heidelberg  brand.  Meyer,  Wllscoi  &  Co.,  San  Fran- 
cisco, Cal.,  and  Portland,  Ore.,  Importers, 
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Helmberger  brand  Portland  cement.  E.  M.  Burke,  Dealer,  8U  Oom- 
merce  St.,  Hoaston,  Tex. 

Fortland-CemeDt  Fabrlk  Hemmoor,  Ilambarg  I.  Poetbof  14-17.  WoriiB 
at  Hcmmooc  (Oste),  HanoTer.  Carl  Prusalug,  Bagliieer-CbeinlBt.  Ham- 
burg. GapltallKatian.  5,400,000  marks  and  2,000,000  marks 
guarantee  fund.  Capacity,  1,200,000  barrels  a  year.  EMward  L.  Cox, 
Chicago,  111.;  Meyer,  Wtlson  &  Co..  San  Francisco;  John  E.  Sparrow, 
15  Whitehall  St.,  New  York;  Walter  T.  Bradley  Co.,  9th  St.,  Philadel- 
phia; Wm.  Parr  &-  Co.,  (Jalveaton,  Tex.,  Importers  and  Agents.  Hem- 
moor  brand  Portland  cement. 

Herculee  brand  Portland  cement.    See  Brel  tea  burger,  P.  C.  P. 

Portland- Cement  Fabrlk  vorm.  Heyn  Gebruder,  A.-0.  Lnnebm^.  HeyD 
Bros,  brand  Portland  cement. 

Portland- Cement werke,  Hoster-Godelheim,  A.-G.    Hoxter. 

Hoster'sche  Portland-Cementfabrlk  vorm.  J.  H.  Elchwald  Sohne.  Hoi- 
ter  a.  d.  Weser.  Hoxter  brand.  Maryland  LJme  and  Cement  Co.,  217 
Bowly'B  Wharf,  Baltimore,  Md.;  J,  B.  Sparrow,  New  York.  Importer. 

PMtland'CementfabrIb  Ingelbeioj,  a  Rh,,  A.-G.,  vorm.  C.  Kretw.  Niedec- 
Ingelheim. 

Kalaer  brand  Portland  Cement. 

Portland-Cement  Fabrlk  Karlstadt.  Karlstadt  brand.  Meyer, WllstHi 
ft  Co.,  San  Francisco,  Cal.,  and  Portland,  Ore.,  Importers. 

Key  brand  Portland  cement.    See  Bremer,  P.  C.  F. 

Keystone  brand. 

Eonigsbofer  Cementrabrik.    Konlgshof. 

Portland-Cement  Fabrlk  KrMiBberg,  Mlsburg. 

Kurmark  brand.  , 

Lagerdorfer  Portland-Cement  Fabrlk,  A.-G.,  Hambtirg.  Works  at  La- 
gerdorf.  Capacity,  400,000  barrels  a  jear.  Eelley  Island  Lime  and 
Transport  Co.,  U.  S.  Sales  Agents.  Cleveland,  O.  Lagerdorfer  ICiffel 
Tower  brand. 

Lanffen  brand  Portland  cement.    J.  E.  Sparrow,  New  York,  Importer. 

Lothrlnger  Portland  Cementwerke.  Metz. 

Mannbelmer  Portland-Cementfabrlk,  Mannheim.  Works  at  W^senon 
and  Mannbelm.  Mannhcimer  brand  Portland  cement.  Capacity.  800,- 
000  barrels  a  year.  Morrts  Ebert.  Sole  Agent,  302  Walnut  SL,  Pbfla- 
delphla,  Pa. 

Portland-Cement  nnd  W  as  aerkalk werke  Mark,  Neubeckum. 

H.  H.  Meier,  Bremen,  Meier's  Puzzolan  cement.  Sam'l  H.  Fmcb.  Phila- 
delphia, Pa.;  Waldo  Bros..  Boston,  Mass.;  Hnnklna- Willis  Lime  and 
Cement  Co.,  St.  Loula,  Mo.,  Importers. 

Meteor  A.-G.  Geseker  Kalk  und  Portland-cement  werbe,  Geaeke. 

Norddeutsche  Portland-Cementfabrlk.  Mlsburg  (Hanorer).  Triangle 
and  Compass  brand.    Mobile  Coal  Co.,  Mobile,  Ala.,  Importers. 

Oberschleslsche  Portland-Cement  und  Kalkwerke,  A.-G.  Gross-StrehlltB. 

OberBchleslBche  Portland-Cementfabrlk.    Oppeln. 

Oberachnablsche  Cementwerke.    Stuttgart. 

OIFenbacber  Portland-Cementfabrlk,  A.-G,    Offenbach,  a.  M. 

Oppelner  Portlanil-f^ement fabrlk  vomi.  F.  W.  Grundmann,  Ol^eln. 

Pommerscher  Industrie  Verein  auf  Actlen.  Stettin.  Capacity,  500,000 
barrel  a  year.  Blue  Anchor  Stettin  brand.  F.  Bebrend,  Bole  Agent, 
54  Front  St.,  New  York. 

Porta  brand  Portland  cement.    See  Bremer  P.  C.  F. 

Preusslscbe  Portland-Cementfabrlk,  Neustadt.    Nenstadt,  W,  Pr. 

Rbetnlscbe  Portland -Cementwerke.    Ccrfn. 

Pwrtland-Cementwerk  Rombach,  Rombach  1.  Lotbr. 

Ruderadorf  brand.    See  Deutsche  P.  C.  F.    Adler. 
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Sachsisch-BohmBche  PortlaDd-Cementfabrlh,  A.-G.    Dresden. 

PMtland-Omentfabrili  Saturn,  Hamburg.  W.  T.  Bradley  Co.,  PhUa- 
delpbla,  Pa.,  Importers.    Saturn  brand  Portland  cement. 

Portland-CMuentwerk  Saxwila,  A.-G.,  vonn.  Helnr.  Iiase  Sohne,  Ber- 
lin.    Works  at  Glothe.  near  Forderstedt.     CapltallsatltMi,  2,000,000 

ficblflerdecker  brand  Pc^land  cement. 

ScblmiHcbower  Portland-Cement- Kalk-und  Zlegelwerke.    Schlmlacbow, 

O.-Sclil.    CapltallzaUon,  2,500.000  marks. 
Scblefliscbe  A.-G.  fur  Portland- CemenUabrlkatton.     Groscbowltz,  near 

Oppeln. 
Aktien-Geinentfabrik  Sthlewecke.    Schlewecke. 
Portland-Cementfabrlfc  Fr.  Sieger  &  Cle.    Budenbelm  a,  Rh. 
Star  brand  Portland  cement.    See  P.  G.  F.  Stem. 
Portland-Cementfabrik    Stern,    Stettin.      Star   brand    Portland    cement. 

B.  Thlele,  Agent,  New  York. 
Stettin-Bredower  Portland -Cement  Fabrlk,  Stettin  Bredow.     P.  Liber, 

Dir.,  Stettin  Bredow;  G.  Fritsoh,  Dlr„  Stettin  Nen-Weatend.    Capi- 
talization.  1.200.000  marks.     Capacity,   200,000  barrels  a  year.     F. 

Behrend.  Sales  Agent  and  Sole  Importer,  54  Front  St..  New  Tork, 

N.  Y.    Blue  Eagle  brand. 
Stettin-Grlstower  Portland-Cementfabrik,  A.-G.,  Berlin.    Capitalization. 

1,500,000  marks.    Stettln-Grlatower  brand. 
Teutonia  Mlsburger  Portland-Cementwerk.  In  Hannover.  Capacity.  300,- 

000  barrels  a  year.    Teutonia  brand  Portland  cement.    J.  E.  Sparrow, 

New  York;  Glrvin  &  Eyre,  San  Francisco,  Cal.,  Importers. 
Vorwobler  Portland- Cement fiibrik,  Planck  &  Co.,  Hannover.    WM'ks  at 

Vorwohle.    Gabriel  &  Scball.  205  Pearl  St.,  New  York,  Sales  Agents. 

Vorwobler  Lion  brand. 
Portland-Cement fnbrik  Westerwald.    Halger. 
Gementfabrlk  Weetfallca,  F.  Bauer.    Porta. 
Westfalica  A.  Q.  fur  Fabrication  von  Portlandcement  und  WasBerkalk. 

Beckam. 
'Wlcklogacbe  Portland-Cementfabrlk,  Reckllngsbausen. 
WnnatOTfer,  Portland -Cement  werke,  A,-G. 
WuPttemberger  Portland-Cemeutwerken.    Lantfen  am  Neckar. 

ITALY. 

Cattaneo,  F Hippo,  FIrenze. 
Ceccarelll,  8.,  &  Co.,  Gubblo. 
Gerrano  Fratelll  dl  Giuseppe,  Clvltaveccbla. 
Fabbrlca  Naelonale  Cemento  Portland,  Ponte  Cblasso. 
Fedregblnl,  Ing.,  AttlUo,  SenlgalUa. 
Flda,  Fldo,  Fabrlano. 
Fomaei  e  Cement  Garattlnl,  Montagglo. 
Garbarlno,  Ing.,  Paclfico,  Vlgevano. 
OuastaTlno,  Giovanni,  Genova. 
Marctalno  &  G..  Casale  Monferrato. 
Mazzonl,  Antonio,  &  C,  Caatelfiorentlno, 
Ottavl  &  Morbelll,  Casale  Monferrato, 
PaUi,  Caranl.  &  Deagllo,  Casale  Monferrato. 
Ferlsntta,  Bsmaba,  Reslntta  (Udlne). 
Pesentl  Fratelll  fu  Antonio,  Alzano  Magglore  (Bergamo). 
Socleta  Anonlma  Fabbrlca  Calce  e  Cementi,  Casale  Monferrato. 
Socfeta  Anonlma  per  la  Fabbrlcazlone  del  Cementi  della  Calce  Idranllca 
e  del  Gesso  Nello  Scaudlanese,  Regglo  Emilia. 
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Societa  Itallena  del  CnneEtl  e  delle  Calcl  Idraallcbe,  Bergamo. 

Solar],  iDg.,  GlQBeppe,  Fabrlano. 

Stablllmenti  Rlunltl  Cementl,  Casale  Monfercato. 

Vlllo.  Carlo,  Lecco. 

Zaccone,  Fontero^  £  C..  Serratunga  dl  Crea  (Monferrato), 

RODMANIA. 

A  Iact(H7  near  Bralla,  capaclt?  30.000  tons  a  year. 

Soclete  Auonyme  dea  ClmeDtB  de  I'Europe  Orlentale,  at  TsclieniaToda  <n 

tbe  Danube.    Capacity,  20.000  tone  a  year. 
A  factory  in  Aeuga  making  5.000  tone  of  nattiral  Portland  cement  a  year. 


AmurBkl,  works  at  Sretensb,  Siberia. 

Asseml  works,  near  Weeenberg.  under  construction. 

Bfelanski,  works  at  Blelaja,  dry  processt  120,000  barrels  a  year. 

Bogoelonvakl-Berg,  works  at  Bogoslowekl,  49.000  lurreis  a  year. 

Brlauski,  works  at  Brlanskoe,  Siberia. 

Doner-Geaell abaft  A.  N.  Kowalewa,  works  at  Amwroelewka,  Ptotlaud 
cement  from  marl,  2EO,000  barrels  a  year. 

.W.  J.  randjeewa,  at  Rostow  on  the  Dcm. 

Flrley,  works  at  Lnblin,  Portland  cement  from  limestone  and  clay,  dry 
process,  160,000  barrels  a  year. 

For,  works  at  Klew. 

Compagnie  E'ranco-Rusae,  works  at  Geleudzlk.  artificial  and  natural  ce- 
ment, 600,000  barreJa  a  year. 

Franfco-BusBlBCbe  Geaelischaft.  works  at  Tschudowo,  Portland  cement 
from  llmeatone  and  clay,  dry  process,  200,000  barrels  a  year. 

Qlucbo  Oserskl,  near  Petersburg,  half  wet  process,  260.000  barrels  a 
year. 

Grodiec.  at  Grodlec,  Portland  cem^it  from  ilmestoue  and  shale,  dry 
procesB,  200,000  barrels  a  year. 

Kamscbet,  at  Kamscbet,  Siberia. 

Klelce,  at  Klelce,  Portland  cement  from  llmeatone  and  sbale,  dry  pro- 
cess, 160,000  barrels  a  year. 

Klucze,  at  Klucze,  near  Olkuacz. 

La^,  at  Lazy,  Portland  cement  from  limestone  and  clay,  dry  process. 
130,000  barrels  a  year. 

Lipbardt  ft  Co.,  at  Scbtschurowo,  Portland  and  Roman  cement  from 
limestone,  marl,  dolomite  and  clay,  dry  process,  200,000  barrels  a  year. 

LisltBcbaosk,  at  Lialtachansk. 

MoBCOwlsche  A.-G.,  at  Podolsk,  Portland  and  Roman  cement  from  lime- 
stone and  clay,  half  wet  process,  300,000  barrels  a  year. 

NoworoBskl  A.-G..  at  Noworosalsh,  Portland  cement  from  natural  rock, 
700.000  barrels  a  year. 

Okcko-Wolga-Qesellschaft,  at  Nowinkl. 

Opolschno  Ccmentfnbrlb  A.  G.,  Warschau. 

U.  F.  Fllnlna,  at  Wolsk.  Portland  cement,  from  cbalk  and  clay,  dry  pro- 
cess, 160,000  barrels  a  year. 

Port  Knnda,  at  Port  Eonda,  Portland  cement  from  sllurlan  limestcme 
and  clay,  dry  process,  860,000  barrels  a  year  and  sand  cement,  36,000 
barrels  a  year, 

RoBsIa,  at  Mankina  Berg,  Portland  and  Boman  cement,  dry  procesB,  UO,- 
000  barrels  a  year. 
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Rndnlcfel,  at  Budnlcki,  Dear  CzeDstocbau,  Portland  cement  from  lime- 
stone and  marl,  dry  procese,  ISO.OOO  bairela  a  year. 

SaTio,  near  Helslngfore,  not  In  operation. 

E.  Gti.  Schmidt,  at  Riga,  Portland  and  Romao.  cement  from  chalk  and 
clay,  wet  proceaB.  260,000  barrels  a  year. 

Sdolbmiowo,  at  Sdolbunowo,  chalk  and  clay,  160,000  barrels  a  year. 

TBChudowo,  at  Tschudowo,  200,000  barrels  a  year. 

Union,  at  Owilowska,  near  Rostow  on  the  Don,  natora]  Portland  cement 
ftom  natural  rock,  400,000  barrels  a  year. 

A.-G.,  Torm.  WelBBmaon,  at  Odessa,  200,000  barrels  a  year. 

Wolsk,  abt  T.  Glncbo  Oseraki,  at  Wolsk,  Portland  cement  from  chalk 
and  clay,  half  wet  process,  400,000  bairele  a  year. 

WroecbowD,  at  Czenstochau,  Portland  cement  from  cbalk  and  clay,  dry 
process,  120,000  barrels  a  year. 

Wysoka,  at  Lazy,  Portland  cemeot  from  chalk  and  clay,  dry  process, 
400,000  barrets  a  year. 

Zep,  at  NoworroBslBk.  natural  stone,  240.000  barrels  a  year. 

8BRVIA. 
Cement  Fabrik  RIpagne,  Rlpau. 


Olond  brand  Portland  cement.    Oland  Cement  Co.,  160  FIftb  Ave.,  New 

Tork. 
i^weden  bas  seven  cement  plants  producing  over  140.000  tons  a  year. 

SWITZERLAND. 

Portland-Cement  Fabrik  Lagem  aus  Aaran,  Lagern. 

AFRICA. 

Tunis  lias  two  cement  factories.    Capacity,  100  tons  of  lime  and  cement 
a  day. 

CHINA. 

Green  Island  Cement  Co.,  Macao,  Kowloon  and  Hong  Eong.    Oapftaliza- 

tlon,  2,000,000  marks. 
Shewan  Tomes  &  Co.,  Hang  Kong.    F.  F.  Crowe  ft  Co.,  Seattle  and  Ta- 

coma,  Wash.,  Importers.    Emerald  brand. 


Arbntbnot  &  Co.,  Madras. 

AUSTRAI^SIA. 

Anstrallan  Portland  Cement  Co.,  Geelong.    30,000  barrels  a  year. 
Mllbnm  Lime  and  Cement  Co.,  Dunedln,  New  Zealand. 
New  Zealand  Portland  Cement  Company,  Auckland,  New  Zealand. 
Sontb  AnstrallQD  Portland  Cement  Co.,  Brighton,  S.  A.    E,0D0  tons  a 

Victorian  Portland  Cement  Ca  (Mitchell  ft  Co.),  Melbonrne.   40,000  bar- 
rels a  year. 
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FOREIGN  CEMENT  IMPORTERS  AND  EXPORTERS. 

BNGtAND. 

Balfour,  WllUamson  &  Co.,  Liverpool  and  Loudon. 
Butcbcr  &  Sons,  Exporters,  40  Summer  Road,  Birmingham. 
W.  Dunn  &  Co,,  Brondstreet  Ave.,  London. 

A.  Fasa  &  Co..  King  WiUlara  St..  London. 
Parker.  Wood  &  Co.,  East  India  Ave.,  London. 

Randi«B  Bros.  &  Hudson.  218  Baaiugtiall  St.,  London,  Exporters. 
Welister,  Sbed  &  Co..  6  E.  India  Ave..  London. 

FBANCH. 
Mauita  &  Ca,  Paila. 

HOLLAND. 
H.  FaBtlng,  Antwerp. 

HBQdelsvercenlglng  Amaterdam,  Amsterdam. 

iDtemationale  CredJet  en  Handelsvereenlglng  Rotterdam,  Rottndam. 
MaatBcbappy  voor  Ultver  en  Com mlsale- Handel,  Amsterdam. 
Oarl  Schlleper  &  Co.,  Remscheld. 
Geo.  Wehry  &  Co.,  AmBterdam. 

TURKEY. 
E.  Demlrdjlan.  Constantinople. 

B.  Deylrmendjian,  Constantinople. 
'   O.  Derounlan,  Constantinople. 

A.  &  G.  Gallerlnl,  Constantinople. 
H.  G.  Lagboe,  Constantinople. 
Manicadl.  Constantinople. 

CAPE  COLONY. 


EGYPT. 
Deglarde  Brotbers,  Alexandria. 
B.  Kuetei  &  Co.,  Alexandria. 
Lambert  &  Ralll,  Alexandria. 
Ve.  laala  itleti  &,  De  F.  RictI,  Aiexandria. 
Nicolas  Sjrrigo,  Alexandria. 

MOEOCCO. 
Salomon  Benoliel  &  Co.,  Tangier,  Morocco. 
Em.  Dalil,  Tangier.  Mnvceo. 

NATAL. 
Bntctaer  &  Sons,  Dnrban. 
W.  Dunn  &  Co.,  Durban. 
A.  Pass  &  Co.,  Durban. 
P.  Henwood,  Son  &  Sorctter  &  Co.,  Durban. 
Hunt  Lenchars  &  Hepburn,  Durban. 
Parker,  Wood  &  Co.,  Durban. 
Pc^nton,  Durban. 
Randies  Bros.  &  Hudson,  Durban. 
Steel,  Murray  A  Co.,  Durban. 

TUNIS. 
AsEopardl.  Tnnls. 
J.  Bonbll.  Tunis. 
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Oakls  &  Caleca,  Sousse. 
Dnmergne  &  Sod,  Tunis. 
A.  Peaech,  Tunis. 
Gnenlera  &  Messa,  Ttinls. 
Mor^  &  Llvlt,  Tunis. 
Joseph  MouBsu,  Tunis. 
Swech  &  Co.,  Tunis. 


ASIA  MINOR. 


CHINA. 
American  Trading  Co.,  Tlentala. 
Belgian  Srndicate.  Tlenlain. 
Bradley  &  Co..  Hong  Kong. 
O.  Buiiheister  &  Co.,  Tientsin. 
Bntterfleld  &  Swire,  Tientsin. 
Carlowltz  &  Co.,  Tientsin. 
Forbes  &  Co.,  Tientsin. 
Holiday,  Wise  ft  Co.,  Hong  Kong. 
Holland-Cbina  Syndicate,  Tientsin. 
Holz,  St.  Jacob  &  Co.,  Hong  Kong. 
Jardlne,  Mattheaon  &  Co.,  Tientsin. 
Arnold  Karberg  &  Co.,  Tlentain. 
Meyer  &  Co.,  Tientsin. 
C.  Ponlsen  &  Co.,  Tlentain. 
Scblller  &  Co.,  Shanghai. 
Scbultz  &  Co.,  Tientsin. 

DUTCH  EAST  INDIES. 
Aspin,  Miller  &  Co.,  Soerabaya. 
J.  A.  de  Balbian  Vesster.  Kota  Radja  (Sumatra). 
P.  Baumer  &  Co.,  Padang  (Sumatra). 
H.  Fasting,  Batavia. 

Oeeltschatt  Ned.  Ind.  Industrie,  Soerabaya. 

HandelSTereeniging  Amsterdam,  Batavla.  Samarang  and  Soerabaya. 
G.  Hoppenstedt,  Batavla. 
Indlscbe  Handels-Compagnle.  Batavla. 
Internationale    Credlet    en    Handelsvereenlglng    Rotterdam,    Batavla, 

Samarang  and  Soerabaya. 
De  Lange  &  Co.,  Batavia. 
W.  B.  Ledeboer  &  Co.,  MncaBaar  (Celebes). 
Haatscbappy  de  Viljt.  Samarang. 

Information  for  Everybody 

If  you  waaf  to  know  anything  about  Cement, 
Cement  Work  or  Cemeat  Machinery  we  will 
furnish  the  inlormatjon  jf  possible,  on  request 


Muncipal  Engineering  Company 
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Maatscbappy  Tan  dei  Llnde  &  Tevee,  Samarang. 

Maatscbapiv  voor  Ultver  pn  Commlssle-Handel.  Batavia,  Samarasg  and 

So«rabB7a. 
Maultz  &  Co.,  Batavia  and  Soerabara. 
De  Padangsche  Handel  Uaatscbappy,  Padang  (Sumatra). 
Pandel  &  SUcliaae  Macbf,  Batavia. 
Carl  Scblleper.  Batavia  and  Soerabaya. 
8chn[tzler&  Co.,  Soerabafa. 
Van  Houten,  StelTaii  &  Co.,  Padang  (Sumatra). 
S.  Ij.  Van  Nlerop  &  Co.,  Soerabaya. 

Geo.  Wehiy  &,  Go.,  Batavia,  Chearlbon,  Samarang  and  Soerabayn. 
Fraoz  Wtdfl  &  Co.,  SoerabBya, 

INDIA. 
Amrlba  Lall  Daw,  Calcutta. 
Barlow  &  Co..  Calcutta. 
Blackwood.  Blackwood  &  Co.,  Calcutta. 
The  Commercial  Co.,  Ltd.,  Colombo.  Ceylon. 
B.  B.  Creaey,  Colombo,  Ccylou. 
W.  H.  Davlea  &  Co.,  Colombo,  Ceyloo. 
Jobn  Fleming  &  Co.,  Bombay, 
Freudenherg  &  Co.,  Colombo,  Ceylon. 
Gbose  SIngha,  Calcutta. 
GladBtone,  WylUe  &  Co.,  Gali^ntta. 
T.  L.  Gosling  &  Co.,  Singapore,  Straits  Settlements. 
Haarc,  Miller  &  Co.,  Calcutta. 
Badenfeldt  &  Co.,  Calcutta. 
Harpemlk,  Smltb  &  Co.,  Rangoon,  Burmab. 
Law  &  Co.,  Calcutta. 
G.  A.  MarlnltHcb,  Colombo,  Ceylon. 
McDowell  &  Co.,  Madras. 
Meyer,  Saetbeer  &  Co.,  Oalcntta. 
Mitchell,  BardBley  &  Co.,  Calcutta. 
Rakblt  &  Co.,  Calcutta. 
BoblDBon,  MonrlBon  &  Co..  C^alcatta. 
Sbuize  Bros.,  Colombo,  Ceylon. 
Soy  LelBur,  Calcutta. 
W.  Tamblplllny.  Colombo,  Ceylon. 
Walker,  Sone  &  Co.,  Ltd.,  Colombo,  Ceylon, 

JAPAN. 

AbreuB  &  Co.,  Yokobama. 
American  I'radlng  Co^,  Yokohama. 
Cbiua  and  Japan  Trading  Co..  Yokohama. 
Flndlay,  Rlcbardson  &  Co.,  Yokohama. 
Frazer  &  Co.,  Yokohama. 
lilies  &  Co.,  Yokohama. 

B.  Isaacs  &  Co.,  Yokohama. 
Jardine,  Matheeon  &  Co..  Yokohama. 
Klingen  &  Co.,  Yokohama. 

L.  Mottet,  Yokohama. 
L.  Van  Nlerop,  Yokohama, 
Oppenbelmer  Freres,  Ycdtobama. 
Baspe  &  Co.,  Yokobama, 

C.  Rhode  &  Co.,  Yokohama. 
Runge  &  Thomas.  Yokohama. 
Sale  &  Co.,  Yokobama, 

Samuel,  Samuel  ft  Co..  Yokobama. 
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AUBTRAE^SIA. 
Webster  &  Co.,  BrlBbaoe,  Queensland. 
W.  R.  Care  &  Co.,  Adelaide,  South  AnBtralla. 
T.  J.  Cane  &  Co.,  Hobart,  Tasmania. 
Wm.  Crosb7  &  Co.,  Hobart,  Tasioanla. 
Cbarlea  Davis,  Hobart,  Tasmania. 
Wllllani  Hart  &  Sons,  I^anceston,  Tasmania, 
lohnstoae  &  Wllmot.  Launceston,  Tasmania. 
Lindsay,  Tnlloch  &  Co.,  Launceaton,  Tasmania. 
Hacfarlane  Bros.  &  Co.,  Hobart.  Tasmaola. 
C.  H.  Smltti  &  Oa,  Laimceston,  Tasmania. 
Cohen,  Nelson  &  Co.,  Melboifme,  Victoria. 
H.  GoUln  &  Co.,  Melbourne,  Vlctwla. 
3.  Henty  &,  Co..  Melbourne,  Victoria. 
Pannlfex  Co.,  Melbourne,  Victoria. 
Drake  &  Stnbbs,  Perth,  Wcat  Anstialla. 
J.  M.  Ferguson  &  Co.,  Fremantle,  West  Aastrelta. 
G.  P.  Harris,  Scarfe  &  Co..  Fremantle,  West  Australia. 
W.  LandtiTer  h  Co.,  Perth,  West  Australia. 
Leon  Bros.  &  Rigg.  Perth.  West  Aastralla. 
W.  D.  Moore  &  Co..  Fremantle,  West  Australia. 
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ANNIBTON- 

C  J.  Houser. 
AVONDALB- 

Sandolph  Lumber  &  MllUns  Co. 


Hl- 


r  Comics  WorkB.  Jl— 

J.  n.  Day. 

Lewis  Hardw&re  Co.  Fl— 

BIHUINOHAH- 
J.   P.   Baldwin.  Ml— 

Mavbeny  Hardware  Co.  Dig 

Prowell  Hardware  Co.  II— 

Hampton   Smith. 

Southern  Cement  Co.,  iia  N.  aist 
St  Gih 

BHIDGEPORT— 

Henry  Broo.   &  CO- 
DEC A  TUR— 

W.   R.  Jonea. 
DEM0P01.,1S- 

Alabama  Portland  Cement  Co. 
Old 
BI^A- 

W.  B.  PerduBL  LJ— 
BNBLBT- 

BlrmlDKham  Cement  Co. d 

Twin.  Coal  &  R.  R.  Co.  Ai— 

FLORBNCB- 
""" "■"-'nK   Hill   Co. 


UoAnelly  Bros. 
Nolen  &  Jonea. 
Van  ValkenburK  A  Matthews   Dl— 
LANETT— 

w.  Dutton. 
mobujS!- 
Hobile    Coal    Co.,    A.  C.  Danner 
Pies.  Eih 

MONTGOMBRY- 
Bobbie  &  Teague  CI— 

The  Kennedy  Co. 
W.  H.  VandiTer  &  Co.  Cik 

Vesuvius  Lumber  Co.  Dl— 

NEW  DBCATUR- 

B.  W.  Ualone  Ml— 

PRATT  CITY- 

Pmtt  City  Lumber  Co. 

Tenn.  Coat,  Iron  A  R.  R.  Co.  Al— 
SBLUA- 

Fowlhes  Hardware  Co. 

Johnson    Bros,    ft .  Co. 

J.   H.   Robblns  ft  Son.  Q— 

B.  J,  Bchuster.  E^- 

SHEFFIELD— 

Brinkly   ft  Co. 

O,  E.  Freeman. 


ALABAMA  (Cont'd). 

TU8CALOOSA- 
Allen  &  Jamison  Co. 
W.  J.  McConnick. 

TUBCUMBIA— 

B,  J.  Brlnkley  Grocery  Co. 
UNION    BPRINQB- 

C.  C.  Clark . 

WOODLAWN- 
M.    P.   Wood, 

ARIZONA. 

PHOENIX— 

J.  B.  Dougherty. 

Fifleld  ft  GallBsher. 

W.  I.  Homer, 

Henry  W.    Ryder. 

E.   M.    Skinner. 

Ezra  W.  Thayer. 

The  Valley  Lumber  Co. 
TUCSON— 

J.  Knox  Corbetl. 

Thomas  Wlleon. 

AKEAHSAS. 


Talley  Ltunber  Co. 

CAMDEN— 
J.   P.    Wright.  LI— 

CONWAT- 
Cole  ft  Co.  Jl— 

Frauenthal   &    Schwari, 

PORT  SMITH— 

Dyke  Broa.  HI— 

Kenney  Bros.,  3)  S.  Itb  BL       m— 

J.    M.    Tenney     ft     Co.,    tOl    S.    Sth 

St.  LI— 

HELENA- 
Herman  CarvUle  Co.  LI— 

D,  F.   Hargravea  A  Co,  II—' 

Straub  Preescd  Brick  Co.         Fl— 

HOT   aPRINQB— 
S.  A.  Sammons  A  Son, 

LITTLE   ROCK— 
Lelper     A     Hllln,     IM  E.   Harkban 

St  B 

D.     E.     Jones.     113    E.     Harkhan 


Cliatfleld  &  Buhrman.  Fl— 

WHITE   CLIPP8- 

SontliweBtein    Portland    Cuuent 
Co. 

CALIFOBHIA. 

ALAMEDA- 

E.  M.  Derby  A  Co, 
AUBURN- 

H,  H,  Buhrtng. 

B,   J.   " 
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CALIFORHIA  (Cont'd). 

RAKSRSFIBIJ>- 

C.  J.  LlndKren. 
BBRKBL£T- 

F.   I>.   PoBB  ft  Co. 

J.  A.  Uarahall. 

H,  L.  Whitney.  LI— 

cmco- 

J.  A.  walker. 
COLTON- 
Calif  oniiA  Portland  C«m«iit  Co. 

I— d 

FRBBNO— 
Barrett  Hlcka  &  Co.  Ql— 


C.   S.  Pierce  Lumber  Co.  HI— 

Valley  Lumber  Co.  Ea— 

aRAas  vai.le:t— 

Blam  BlKKS.  Bdw..  Co.,  U  Hill  Bt. 

Blam  BiKxa,  Preo.  and  Manager; 

A.   Bunnay.   Secy.i   N.  E.   BIebs. 

Traas.  no 

Brady  a  Caaildy.  Jl— 

Richard  Noell.  Jl— 
HANPORD- 
Central  Lumber  Co. 

J.'  P.  EngrllBh. 

WendUng  Lumber  Co. 
KBRN  CITT- 

Jamea  Curran. 
LONQ  BEACH— 

Arnold  Lumber  Co.  Dl~- 

Ban  Psdm  Lumber  Co. 
LOS    ANOELBS- 

California  Portland  Cement  Co., 

104  S.  Bioadway.  I — d 

Paiicliild  dc  Gilmon.  Gin 

Frank    H.    JacksDn.    IM    S.    Broad- 
way. 

K.  Leonaidt,  430  Byrne  Blk.  D — g 

A.   L.  Reld  &  E.  C.  Great.         H-1 


St.) 
Union  Lime  Co.  CI— 

MAnraviLLE- 

W.    T.    Ellis  a  Son. 

J.  R.  Garrett  Co,  CI— 

Bwaln   A   Hudaon.  Ft— 

MODESTO— 

The  Modesto  Lumber  Co.  O— n 

NAPA— 

A.   Halt  Worehouaa  A  Lbr.   Co. 

P.  G.   Moyse. 
OAKLAND- 

A.  E,  F.  Ciamer. 

C,    W.    Emery.    1156    ZM    ave. 
Howard  Co..   Howard's  Wharf,   1st 
&  Market  Sta. 

~       -  -  -    nBOmc    Co.,    101    l«h 


St. 

C.  J.  Jacobs  on,  B«D  Union  Bl 
Pierce   Hardware   Co.,   UOS   , 

Broadway. 
Remlllard  Brick  Co.,  Clay, 

Cor.  id  St. 


Glk 


CALIPORHIA  (Cont'd). 

OAKIiAND   (Cont'd).— 
B.   B.   ft  A.    L.    Stone   Supply  Co.. 

MM  Broadnay.  Ci— 

PASADENA-  _ 

The  L.  W.  Bllnn  Lumber  Co.  Dl— 
KerokhoCt-Cuyner  Mill  &  Lumber 
Co.  Cl- 

Patten  ft  Davlea    Lumber  ft  Fuel 


Bl- 


Co. 
PETALUMA- 

A.  Kahn.  <>^ 
Geo.  P.  McNear.                           El- 

POINT  ARENA- 

L.  E.  White  Lumber  Co. 
POMONA— 

Bllnn  Lumber  Co. 

Kerckhoff  ft  Cuyner. 
RED  BLOPP- 

Holt  ft  Gren.  M». 

RGDLAND8— 

Newport  Lumber  Co. 

Redlanda  Lumber  Co. 

Ruaa  Ijumber  ft  Hill  Co. 

Alt«rt  a.  Taylor. 
RrVERBIDB— 

am  Norman   Co. 

Newport  Lumber  Co.  Bl- 

RUBi  Lumber  ft  Mill  Co.  LI- 

SACRAMENTO- 

W.  E,  J.  Bauman. 

Co  well  ft  Co., SOS  I  Bt. 

W.  P.  Puller  Co.,  1Q78  Second  Bt. 

B.  Kreuzberger,  SIS  I  Bt. 


BAN  BERNARDINO— 
John  Q.  Elkelman. 
J.  B.  Gill  Lumber  Co. 
Adolph  Johnson. 


Hl- 

Ll- 


Wllcox  ft  Roae  Co. 
SAN  DIBGO- 
Henrj-  Cowell  Lime  ft  Cement  Co. 
The  RuBB  Lumber  ft  MHl  Co.  Dl— 
Ban  Diem  Com.  ft  Milling  Co.  Kl— 
San  Diego  Lumber  Co.  E1-. 

J.    8.    Srhlrm,    toot     o(    3d     ft    4th 


StB. 


aim 


Sprecklea  Bros.    Commercial  Co., 
Atlantic  8nd  G  Sts.  Cif 

J.  B.   Wefitgate, 

Wyman.  aruendike  ft  Co.  CI— 

SAN  FRANCISCO— 
Alsana  Cement  Co..  C31  Mission  St. 
Alsen's    Portland     Cement    Works, 

Mills  Bldg. 
Asbestos  Flrn  Proof  Co.,  112  lat  Bt. 
Ba'four.   Guthrla  ft  Co.  Ale 

California   Cement     Co.,     10th    and 


Callfor 


ent  ft  Llmi 

St. 

n  Bar  some  Bt.  1 


,  a» 


1  Drumm  St.   Bid 

Forbes  Bros..  307  Bansome  St  L 

airvln    ft    Eyre,    3i;7    California   St 
Fl- 
W.  R.  Grace  ft  Co.. 

W,   R.   Grace  ft  Co., 

H,  T.  Holmes  Lime  Co.,  U  Sacra- 
mento St.  I—  — 
I^angton  Lime  ft  Cement  Co. 
Meyer,  Wilson  ft  Co.,  Dl— 
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BAN  }'"'RANCIBCO  {Confd),— 
H.  M.  NawtuLll  &  Co.,  SOS  Snnsome 
St.  .  Bl— 

J.  J.  North,  M3  Berry  Bt 
Pacific     Portland    CeniBnt    Co.     ol 
Sulsun,   Claus  Spreckels  Bldg, 

jMeph  Sctwerer  &  Co.,  Tentli  and 
Brannan  Sts. 

John   Tuttle,   at  Height   Bt. 
UHona  Portland  Cement  Co.,    Par- 
rott  Bulldlns:. 
BAN   lOBB— 
California  Planter  Co.  II— 

H.   Hart  'ft  Co.  Nl— 

SAN  LEANDRO— 

N.  L.  Hansan. 

rnie  San  Leandro  Uind,   Wftter  ft 

Stone    Quarry    Co, 
Fred  Schmidt. 
BANTA  ANA- 
H.  E:,  FrlalBter. 


Frank  HIel. 
ChrlB  McNeill. 
BLE.  Smith. 

SANTA  CLARA- 


Paclflc  Htr  Co. 

SANTA  CRUZ— 
Henry   Cowell   ft   Co.                    B2— 
H.  T.  HolmeB  Lime  Ca  I 

SANTA  MONICA- 
Bassett  &  NetMcker.  Dl— 

BANTA  ROSA—  .. 
BaK[«y    ft    Bona.  Nl— 

Frank  Berka.  N 

J,    C.   Mailer.  D— 

E.   E.   Marrow.  K2- 

W.  I.,,  Nagel.  m— 

SOUTH  RIVERSIDE— 
Frazer  Bros. 

STOCKTON- 
Clark   ft  Honery. 


Stockton  Ice  &  Fuel  Co. 


Ql- 
FU 

Fit 


Pacific  Portland  Cement  Co. 

TEHACHAPI- 
Unlon  Lime  Co.  CI— 

TDSTIN— 
Chaudet  ft  Pohl.  Jl— 

VALLEJO— 
A.   J.   R.   Aden,  EU- 

VBNTURA- 
People'a  Lumbar  Co.  Fl— 

^ear   &    Co,  L 

Ventura  County  Lumber  Co.    Dl— 
Ventura  Refined  Aiphalt  Co, 

WATSONVILLB— 
Otto  Stoeeser,  337  Main  St,         Bl— 

WOODLAND— 
H,   Erwin  ft  Son. 

Sierra  Lumber  Co.  F 

Weat  Valley  Lumher  Co.  I 

COLORADO. 

ASPEN- 

T.  J.  Flynn.  Kl— 

Morrell  Hdw.  Co.  Dl— 

Lewis  H.  Tomkln*  Hdw.  Co.  Ql- 


COLORADO   (Cont'd). 

HOULDER— 
Roulder  Preaaed  Brick  Co.       I 

W.  J,  Harrla.  N 

F.  C.  Moya.  I 

He  A!  lister    Lumber    &    Supply    Co. 

J.  M.  Taylor.  " 

M.    8.    ■Whltaley,  Ji— 

CANON  CITY- 
BIkrb  Lumber  Co.  Dl— 

Campbell  Lumber  Co.  HI— 

The  Canon  Brick  ft  Tile  HtK.  Co. 
HI— 
Canon  City  Csmant  Co. 
Tha  Diamond  Fire  Brick  Co.      U— 
D.  B.  Olbson  Lumber  Co.  Bl— 

COLORADO  CITY- 
The  Central  Lumber  ft  Orain  Co. 

n— 

The  Newton  Lumber  Co.  Dl— 

The  PrlmroBB  Coal  ft  L.  Co.      Kl— 

COLORADO  SPRrNGS— 

laaac  Cahn  Lumber  Co.  t 

Crlaaey  Fowler  Lumber  Co.  Ol— 
El  Paso  Lumber  Co.  Ol^ 

ForbM  ft  Ware  mtg.  Brick)  I 

Olbeon  Lumber  Co.  El 

Olllla  Bros,  I 

P,  A.  Hlobler,  Fl- 
The  Hll!  Brick  ft  Tile  Co,  n— 
Houston  Lumber  Co.  Fl— 
J.  H,  Huaung  ft  Co.  11— 
Newton  Lumber  Co.  Dl— 
Wandell  ft  Lowe,  I 

CRIPPLE  CHEEK- 
Truai  Iron  Works  Co.  n— 

DENVER— 
American    Portland    Cement   Co. 
Qeo.   A,   BarrowB     Lime    Co.,  W8 
Fifteenth. 

Boulder  Shale  BHck  Wks,         1 

The    Bumham    Coal   Co. 

The  Capltot  Fuel  Co.  Ml— 

The   Cltliena'   Coal   Co.  I 

Columbia   Coal    ft   Feed   Co,       LI— 

The  Consolidated  Plaster  Co.  I 

Chicago  Lumbar  &  Timber  Co., 
l£th,  cor.  Baasett  St.  Fl— 

T.  W.   Cook  ft  Go.  LI— 

Denver  Marble  ft  Granite  Co. 
Excelsior  Brick  Go.  Nl— 

Francis  J.    Plsher   ft  Co.,   ITOO  16th 

HalUck  &  Howard  Luinb«t  Co.,  H. 
W.  Coi.  Larlmar  ud  7U1  Sts.  (L 
H.  Hawatd,  Pies,;  0.  E.  BaR, 
Stfj;  B.  Coldcen,  Treaa.)     Cij 

Hallack  Lumber  ft  Supply  Co.,  N. 

w.   cor.   Qllpln   &  8Bth  Ave.   mn 
Wm.  Hayden,  repreientliiE  West- 
ern Cement  Jk  Lumber  Co.,  P.  0. 

Box  ao4. 
Illinois   Stoel   Co.,     People's   Bank 

Bids.  Aid 

Charles   McBrlde,    2IMS  Btout  St. 
McPhee     &     McGinn  Ity,    18th    and 

Wezee  Sts.  Al- 

The  Hlnchman-Ranton  Fire  Proof- 

InR  Co.  H-h 

Edvard   W.    Robinson,    N.    B.    cor. 

V.  Iowa  Ave,  and  B.  Evans.  J— c 
Rocky    Mountain     Fuel    Co..     1010 

Wth  St.  Fl- 
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COLOKADO  (Cont'd). 

DENVER  (Cont'd)- 
The  Newton   Lumber  Co.,   23d  and 

Blake  StB.  DI— 

Seubert  &  Halmbecker,  7:9  IGth  St. 
Bdward     M.     Sparhawk,      People's 

Bank  Bldg. 
The  Bunahine  Coal  &  Lime  Co. 
-     ~     —  ■  ,    IJth    &   New    Hft- 


B.    F.    Three 


The   WeBtern    Iron    &    Metal  Yard 

Co.  Jl- 

The  Weatem  Lumber  A  Lime  Co. 

I 

DURANGO— 

Frank  W.  Bdmee.  Fl— 
The   Beaver   Crk.   L,    Co. 

Durango  L.   Co.  Kl— 

Durango  Pressed  Brick  Co.  11— 

P.  R.  Qraham  Hdw,  Co.  Ol- 

HancoB  L.  Co.  Hl- 

Btubbs  ft  Jakway.  E^l— 

FLORBNCE- 
Albert  Brown. 

Colorado  Portland  Cement  Co. 

R.    W.    BnKllBh   Lumber  Co.  Fl— 

QlbBon  Lumber  Co.  Bl.^ 

D.   K.   McRae   (Hdw.   A   L.).  Jl— 

J.  a.  Thickens.  K2- 

Geo.  Wilson  (Hdw.  &  Sup.)  Jl— 

FORT  COLLINS— 

C  orb  In- Black- Wilson  L.  Go.  Gl— 

R.  R,  McOregor.  Kl— 

8,  B.  Purdy.  L2— 

GRAND  JUNCTION— 

Mayo  A  Endner.  II— 

Ramey-Perca  L.   Co.  II— 

P.   A.   Rice,  Hl- 

OOLDEN- 

J.  H.  Under  A  Co.  H- 

H.   T.   Quick.  n- 

GOUDFIBLD- 

T.  H.  Clayton  Hdw.  Co.  n— 

GREELET- 
W.  L.  Clayton. 

Wm.  Mayher.  II- 

Nelll  Bros,   ft  Ward.  Jl— 

JULES  BERG— 

C.  P.  ladings,  Fl- 
LA  JUNTA— 

Doragardner   &   O'Nell,  II- 

R.  W.   English  Lumber  Co,  Pl- 

James  McNeen,  Ol— 

LEADVILLB— 

The  John  Harvey  Fuel  ft  Peed  Co., 

cor.  12th  and  Hemlock  Sts.  El— 

The   Roberta   Lumber  Co.  II— 

The  B.  L.  Smith  Lumber  Co.  LI— 

H.    H.   Tomklns  Hdw.   Co.         I 

The  Williams  Lumber  Co.  Ol— 

LONGMONT— 

D.  C.  Donovan  ft  Co.  HI— 
Longmont  Lumber  Co.  Hi- 
fi.   Rlddlford  &  Co. 

MEREDITH- 

Meredith  Lime  MIe.    Co.  I 

CURAT— 

E.  H.  Taylor,  Box  395.  J-n 
PORTLAND— 

Colorado  Portland  Cement  Co. 
The  Portland  CTement  Co. 
PUEBLO— 

Colorado  Brick  ft  Tile  Co.  Jl— 

Fleming  Ttading  Co.,  asj  Broad- 
way. Ii— 

Francis  Plumb,  ft  Supply  Co.  Kl— 


COLORADO   (Cont'd). 

PUEBLO   (Cont'd)- 

Hughes  Bros.  B2— 

Mark  Coal  Co.  U— 

Newton   Lumber  Co.  Dl— 

Pueblo  Lumber  A  Mfg.  Co.    I 

Standard  Fire  Brick  Co.  Ba— 

ROCKY  FORD— 

I  Engtlsh  Lumber  Co.  Fl— 

GlbHon  Lumber  Co,  d— 

H.  F.  Hagan.  II— 
JackBon   Lawson  Coal  ft  Tnuistar 

Company, 

McPheraon  Lumbar  Co.  Iln 

B,  J.  Wilson  Co.  Nl— 

BALIDA— 

S.  M.  Jackson  Lumber  Co.  Jl— 

Sallda  Lumber  Co.  U— 

TBLLURIDE— 

Frank  W,   Barnes.  PI— 

Btubbs  ft  Jakway.  Bl— 

_Tomk|ns;Hunt  Hardware  Co.  Fl— 

Gi- 


ll UKhes  Bros. 
VICTOR— 
L.  D.  Arthur  Lumber  Co. 
Colo.  T.  ft  T.  Co. 
J.  B.  Cunningham. 
Lamb  Mac.  Brick  Co. 
Morrell  Hardware  Co. 
Tomklns  Hdw.  Bup.  Co. 
Victor  Lumber  Co. 

comrecTicuT. 

ANSONIA- 
ADSonla  Flour  ft  Grain  Co 
Farrell  Foundry  ft  Mac,  C 
Royal  Ha]  brook. 


Theo.  P.  Terry  ft  Bon. 

Charles  B.  Wooster. 
BRIDGBPORT- 

Frank  Miller  Lumber  Co.  - 

H.  M.  Purdy  Co. 

Louis  F.  Ring. 

Wheeler  ft  Howea. 
BRI8TOL- 

D,   B.   Judd  ft  Co. 

~     ■    1   ft   Strong, 


Daniel   W.   Bldwell.  II 

C.    S.   Oabom.  Jl 

Albert  Wllllama.  n 

DANBURT— 

Robt.   B.   Hlscock.   11-lS  Centre. 
DANIELSON— 

J,  A.  NIcbols  ft  Co. 

C.  A.  Toung  ft  Co. 
DBRBY- 

F.   Hallock  ft  Co.  Gl 

EAST  NORWALK— 

E.    Norwalk    Lumber    Co.  Jl 

Marvin  J.  Wallace.  Jl 

FARMINOTON— 

N.  O.  Kayes. 
QREENWICH- 


Jaynes  Hdw.   Co. 
James  Maher. 
Smith  ft  Maher, 
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coiraBCTicttT  (CoBfa). 

HAHTPORD- 
Seth   Belden   &  Son.  n  Commerce 


K&rl  J.  Bey.  U 

BlllliiBB'  Sidewalk  &  Coal  Co., 

Sheldon   St. 
ChBS.    Cobum, 
Patrick  DuDn. 
Barttord  Mantel  ft  THe  Co. 
Van   Ntiam  A   Co.,   ZIS  Asylum  St. 

WataoD  &  Jickaoa,sS3  Slwldoa  St. 
1 

JBWIffl'r  CITT— 

R.  R.  Church.  Jl— 
NAUQATUCK- 

John  J.  Oorman. 

B.  A.  HotcbklBS.  Kl— 

C.  C.  IZolmea.  IA~ 
C.  W.  Holmes.  Kl— 
C.  F.  JohoaoD.  ,  Ul— 
Naugatuck  Lumber  Co.            L 

NBW  BRITAIN— 

City  Coal    ft  Wood    Co.,  Utt  Main 

Bt.  mk 

New   Britain    Lumber   ft  Coal   Co. 

n— 

People'!  Wood  A  Coal  Co.  Jl— 

v.  B.  Wilcox.  Ol— 

NEW  HAVEN— 

Builders'  Briok  ft  RooHdk  Co.  tl— 

Builders'  Supply  Co.  "" 

B.  A.  Ch&tflold  A  Co. 

The  Wamer-MUler  Co. 
NEW  LONDON- 

Bishop    Lumber    ft    Coal    Co. 
Water  St. 

The  F.  H.  ft  A.   H.   Chappell   Co. 


Co., 
Dtt 

The  Fishers'   island  Ktg.   Co.,    81 
State  Bt  m— 

Wm.  Hlgslns,  S«  Bank  St.      L 

NORWALK- 
John  H.  Ferris. 
Charles  T.   Leonard. 


Raymond  Bros. 

NORWICH- 
Carpenter  A  WlIDams. 
Peck.  McWtll  lams  ft  Co. 


Jl- 
C-I 


m- 


PLAllWlLL- 

B.  N.  Pierce  A  Co.  El— 

PUTNAM- 

John  O.  Fox  ft  Co.  HI— 

Perry  ft  Brown.  Hip 

The   Wheaton   Building  ft   Lumber 

Co.     B.   M.    Wheaton,  pres.    and 

msr.;    B.    H.    Corbin,  Sec'y     and 

BOCKVILLE— 
Frank  Crant.  HI— 

George  W.   Hill.  II— 

SHBLTON- 
D.   W.   Clark. 

BOUTHINGTON- 
Southln^on  Lumber  ft  Feed  Co. 

SOUTH  NORWALK—  ' 
John  H.  Ferris.  Dl— 
Irving   Lockwood   ft  Co,  II— 
Buffene  M.   FoUe*  ft  Co.            K2— 
Dlf 


Glover  &  Son. 


Dean  ft  Horton. 
BTONINQTON— 

Wm.  P.  BIndlOM. 
THOMASTON- 

L,  E.  Blackmer. 
THOMPBONVILLB— 

W.  F.  Bell. 


WALLINGFO  RD— 
Horace  Boteford.  Kl— 
Dloh^m»n  Hdw.  A  Sup.  Co.  Kl- 
H.  B.  Todd  ft  Son  Co.  II- 
C.    F.   Wooding.  I 

WATERBUHY- 
Apothecaries'  Hall  Co.  Dl— 

C.  V.   ft  T.   F.  Atwood. 
GaSney   &  Martin.  H— 

Cbas.  Jackson  A  Bon.  Jl— 

W.  JalTney  a  Co. 


K2- 

Fl—  WILLIMANTIC— 


Hill  house  A  Taylor. 
Geo.  K.  Naion. 
WINSTED— 


J.  W.   Roe. 


DELAWAKB. 

DOVBR- 

BUughter  A  Ble«. 
GBORQETOWN- 

W.   I.  ThoroughKOod.  C 

JOBlah  B.  Wilson.  S 

MIDDLETOWN- 

O.   B.   Huklll.  f 

John  W.   Jolla.  1 

MILFORD— 

A.   K.  Hall  ft  Son. 

Heam.   Adhlns   ft  Powell. 
NEW  CABTLE— 

J,  F,  Bllason.  J 

New  Castle  Brick  ft  Ume  Co. 
WILMINGTON— 

Geo.   H.   Anger. 

L.  J.  Broman.  J 

Harry   A.    Brown.  1 

John   "    "-■ 


DISTRICT  OF  COLUHBIA. 

ANACOSTIA— 

Frank  J.   Campbell.  Ml— 

Francis  E.   Fraaler. 

Julius  W.  TolBon. 
WABHINGTON- 

Aloha  Portland  Cement    Co.,  Uth 


St.  ft  N.  T.  . 


re.,  N.  W. 
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DIST.  OF  COLUHBIA   (Cont'd). 

WAaHINGTON    (Cont'd)- 

Batbu  ft  KOM,  0x4  ttth  St,  H.  W. 
Barker,   Qw.   If.,    Ul    Naw    York 


Ave.,  N.  W. 


Fl- 


HaiT7    W.,     lot    tut    8t., 

Brannon   Construction   Co.,    eoz   F 

9L.    N.    W.  HI- 

Clark,  Edward  T.,  Delaware  Av« 

*  O  St..  N.  " 
ComlDK.    Joh: 

at,  N.  W. 
CtunlMiUiia   Vktlty   Cement   Ok, 

001  F  SL,  H.  W. 
Fahey  A  Co..  WoafalnKton  Savings 

Bank  Building. 

Giove  Lime  dc  Coal  Co.,  N.  Capi- 
tol &  E  Sts.  IiK 
EartlK,    Qustav,    GW   H   St.,    N.    B. 
It- 
HartlB,  Loul*.  lOU  Itb  St.,   N.  W. 

n- 

Jones,  Henry  A.,  New  Jersey  Ave. 

ft  D  St..  N.  W. 
Keystone    Plaater     Co.,    <th    St.. 

Wharf,  S.  W.  Dl- 

Knott  «  Moler.  t 

William    F.    Lewis,    lEOl    7th    St., 


naUonal    Uortar    Co.,    02    : 
N,  W. 

Potmtuc   HTdiaoUc   Ceniant   Co., 
930  F  St,  N.  W.  Hid 

Power,     Thomaa    W.,     902     F     St., 

N.  W. 
Queen,     Hobert    P.,     SIO    13th     St., 

N.  W. 
Schoenf,  Alexander  M.,   lllS  O  St, 

N.  W. 
Bchoepf,     W.     Kelsey,    141!l    O    St.. 

N.  W. 
Stier,    Fernando   H.,    490  I.ouls1ana 

Sutherlend  Bros..  washlngtoD  Sav. 

tnn  Bank  Bldg. 
Walker,  Noble  J.,  Florida  Ave.  ft 

8th  St..  N.  W. 
Walker,  J.  T.,  Sons.    104  10th    St., 


N./W. 


J2] 


DIST.  OF  COLOMBIA   (Cont'd). 

WASHINGTON    (Cont'd)— 
WaablDKton  IJthollte  Stone  Co- 
Waters,  J.  a-.,  *  San,  loe-uwT  tsd 

St.,   N.   W.  Dl— 

Wheatley,   Joseph   U..   Sii  lOtb  St.. 


APPAL  ACHI  COLA— 

Appalaoblcola  Lumber  Co. 

02- 

Coombs  ft  Co. 

Dl- 

Herman  Huge  A  Sons. 

Pl- 

PERNANDINA- 

P.  W.  Hoyt  A  Co. 

Ol- 

Kelly  Bros. 

12- 

B.   Lasseries.   ' 

Nl- 

aAlNESVlLLBS— 

Balrd  Hardware  Co. 

Gl- 

J.    R.    Eddins. 

11- 

T.   F-   Thomna. 

n- 

JACKBONVILLB- 

Qeorge  R.    Foater,   Jr. 

Kl— 

Jacksonville   Building  Sup 

Co. 

a.   H.  ■nimer  Co. 

Cbas,   R.   Tyson. 

Ilk 

KEY  WEST- 

Wm.  Curry's  Sons. 

Dl- 

Jl- 

Wm.  A.  Johnson  A  Bro. 

LAKE  CITT- 

A.   B.    Hart. 

OCALA- 

Mclver  ft  McKay. 

ORLANDO- 

Joseph  Bumby. 

Jl- 

PALATKA- 

Vertree  A  Co. 

Hl- 

PEN&ACOLA- 

W.  J.  Berry. 

Ml- 

Pl- 

W.  F.  Lee,  City  Engr. 

BT.   AUGUSTINE- 

Chaa.    F.   Humblln. 

Gl- 

J.  T.    Pacettl  ft  Co. 

TALLAHAaSRE— 

Gllmore  &  Davlfl  Co. 

12- 

11- 

TAMPA— 

Burton   E.   Coe  Co. 

1.  8.  Glddlne  &  Co. 

El- 

Kntght  &  Wall  Co. 

Dl— 

Bo.  Lbr.  A  Supply  Co. 

I 

Up-to-Date  Information 

Any    Buyer  of  this    Book 
Desiring      SupplenventcLl 
^%    Inforn\a>.tion    will    be    fur-    ^ir4i 
nisKed    It    if    possible    on 
application  to  the  publishers 

Muncipal  Engineering   Company 
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GBOKGU. 

■AI^BANY— 
Cruder  A  Pace.  HI— 

The  Mallett  Qray  Lumber  Co, 
W.    H.    Miller.  ' 

J     D.    &    B.    L.    WeHton.  K2— 

Beaton  &  Co.  Kl— 

AMEHICI!S— 
Amerfcus   Conalructlon    Co.        HI- 
L.   a.  Council.  El— 

A.    J.    Hnmll.  KI— 

P.    L.    Holt.  la- 

Johnnon   &  RtUTold.  Hln 

ATHBNS- 


Dusnlng  &  Son,  14  N.  Forsyth  St. 

Ll- 

Holdt   &   BulUnKton,   EK  Equltabla 

Bull  ding. 
Geo.   P.   Howard.  El— 

V.   H.   Krlesshaber.   E  N.   Forsyth 

Bt.  mf 

C.  P.  Murphy  &  Son,  (  N.  Forsyth 

etraet. 
Byron     Sanders,     U 1-2    Whiteball 

Street. 
Sclple  Sons,  8  Lloyd  St.  Dl— 

AUGUSTA— 
Burum  Miller  &  Co. 
Handlnson  A  Son. 
Nlion  &  Co. 
W.  J.  Rutherford  &  Co.,  lOt  Waah- 

Inston  St.  "' 

BAINBKIDOB— 


Ql- 


.  Krolleckl. 


Co. 


Turner  A  Prout, 
-BRUNSWICK— 

Coney   &   Parker. 
CARTERS  V 1 LLB— 

Ladd  Lime  Works, 
CBDARTOWN— 

J.    H.    DoddB.  L!- 

Hall   &   Ban. 
CEMENT— 

Howard  Hydraulic  Cement  Co. 

Ql- 
COLUMBUB- 

Wm.  Beach.  J8— 

Bush  Hardware  Co.  HI— 

T.  L.   Gruyard,  131B-1B20  First  Ave. 


COVINGTON— 

Covington  Hdw.   Co. 

J.  R.  Stephenson. 
DAWBON- 

W.  W.   Famum. 

Variety  Worka  Co, 
DUBLIN- 

W.    A.    Baker. 

J.    Y.    K6en. 

Robinson   Hdw.   Co. 
BLBERTON— 

Elberton  Hardware  C 
BT.  VALLEY— 

Harris  Mfg.  Co. 


GEORGIA  (Cont'd). 

OAINSBVILLE- 

J.  R.  Cannlns. 

C.  L.  Deal.  N>- 

GRIFFIN— 

■W.  H.  Newton  &  Co.  HI— 

Newton  Coal  &  Lumber  Co.  II— 
HAWKINSVILLE- 

J.    L.    UuBBlns.  Jl— 

Whltfleld  Hdw,   Co.  U— 

LA  ORANGE— 

H.  C.  Butler. 

Pike  Broa.  Jl— 

MACON— 

T.  C.  Burke,  BE8-3S2  Third  St.      DU 

HaiMC  Jk  Felton.  Dm 

WllUnffhain  Sash  and  Door  Co.  Jl- 

MARIBTTA- 
Anderson  Bros.  Ea.— 

L.  BUok  ft  Son.  K2- 

C.  B.  Henderson.  n— 

MILLEDGEVILLE— 
Cook   Lumber  Co. 
J.  R.  Hlnes. 
Woi.  A.  Walker.  Hl- 

MOULTRIB— 
Bedsood,  Howell  A  Co.  H2— 

Blaslngame  A  Morgan  Lumber  Co, 

A,    Huber. 
NBWNAN- 

W.  S.  Askew  A  Co.  II— 

R.  D,  Cole  Mfg.  Co.  Dl- 

QUITMAN— 

G.  W.  Aurett. 


B- 


Qultman  Mercantile  Co. 
J.  H.  Wade. 
ROME— 
N.  8.  Bale. 
F.  8.    Ball. 


N.  J.  Huftaker, 
SANDBRSVILLE- 

C.  A.  Adams. 
RAVANNAH— 

A.  8.  Bacon  A  Sons,  Gl— 
Dixon.   Mitchell  &  Co, 

C.   M.    Gilbert  &  Co.,    B»y    A    W. 
Broad  Bta. 

Andrew  Hanley  Co.  (T.  J.  DtnklnB. 
Becy.    A    Treas.).  Oil 

Savannah  Bldg.  Supply  Co. 
THOMABVILLB— 

J,  W.  DlUen. 

J,  F.  Evans  A  Son. 
VALD08TA— 

Boothe  A  Kent. 

Hutchison  Lum.  Sup.  Co.  HI— 

C,  B,  Paeplea. 
WAYCHOSS— 

D,  J.  Crawley. 

Knlgbt  A  WIHUjiib.  Jl- 

B,  A.  Marshall,  9  Lott  Bt. 

HAWAnAIT  ISLANDS. 

HONOLULU- 

Allen  A  Roblnaon.  Ltd.  CI— 

H,  Hackdeld  A  Co.  Al— 
T,   H,   Davis  A  Co, 

E,  O,  Hall  A  Son.  Dl— 
Irwin  A  Co.,  Ltd.  Bl— 
Lewers  A  Cooke,  Ltd.  Jl— 


DEALERS  IN  CEMENT. 


487 


IDAHO. 

BOIBEI  CITT— 

Clear  Lake  Iiumber  Co. 

EagleBon  Lumber  Co. 

Thos.   FlneBsn. 

Qoodwln  Lumber  Co. 

J.  M.  Nell. 

RIdenbauKb  Lumber  Co, 

Shaw  Lumb —  "- 

Stone  Se  Bar 
LBWISTON- 

Geo.  W.  Fletcher. 

J.  A.  FertnllnK- 
M08C0W- 

Nela  Jensen. 

W.   C.   I.auder. 


Robert  Bervtce  S, 


ILUHOIS. 
AlBDO- 
Ths  Alexander  Liumber  Co. 
BritUngbam  A:  Hlxon  Lumber 

ALTON- 

AltoA  XJme  ft  Cement  Co. 

Alton  Pav.,  Bulidini!  £  F.  E 
Co, 

John  ArmatroDK. 

Wm  ArmatronK.  N 

Henry  Watson. 
ANNA- 

Pinch  &  Schick, 
ARCOLA— 

Henry  C,  Jonea, 

W,  W.  Hawkins  A  Co, 
AURORA— 

Frank  R.  Qlbson. 

L.  O,  Hill. 

Johns  &  Brown, 

J.  £).  SallBberK  A  Co,  V 

I.  S.  Stephens. 

White  A:  Todd.  1 

BATAVIA— 

Hunter  OrlOth  Co. 

Theo.  Wood. 
BBARD8TOWN- 

Beardatown  Lbr.  A  Qraln  Co. 

BoTchardt  &  Stelni, 

W,  H.  Rhlneberger. 


fitehmoldTB™.""- 

Fl- 

BELLBVILLB- 

Pred  C,  Daab 

Jim 

Reeb  Bro«. 

Jl- 

Christian  Schaeler. 

Fl- 

BBLVIDERE- 

Tbe  Alexander  Lumber  Co. 

Ol- 

Fry  A  Parker. 

n- 

Robert  Parkhlll. 

u- 

O.  H,  Wright  A  Co. 

m- 

BLOOMINQTON- 

T.  F.  HarwDod  A  Bona. 

Parker  BroH. 

Ci- 

CAIRO- 

F    H.  At  wood. 

Carey-Ualllday   Lumber  Co. 

El- 

Kelly    Bros.'    Lbr.    Co..    ISll 

10 

Com' 

Ave, 

Fin 

Chas.  Lancaster. 

Lanraeter  A  Rice. 

JZ- 

ILLIHOIS  (Cont'd). 

CAIRO  (Confd>- 
P,  T.  Langan.  Fl— 

H.  H.  NIzon  Lumber  Co,  11— 

Three   States   Lumber  Co,         El— 

CANTON- 
AndrewB  Bros,  Dl— 

Dan  Mackret  A  Co. 

CARLINVILLE- 
C.  F.  Barrlck  A  Co.  II— 

MoClure,   Hemphill  A  RoBs.       Hl- 
JDO.  Uoody  A  Bon. 
Shale,  Brick  A  Tile  Wka.  Ml- 

CARROLIjTON— 
L.  8.  Bush  well. 

CARTHAQE- 
N.  J.  Helfrloh  ft  Co.  II— 

W,  E,  Lyon  A  Co.  " 


D.'  s"sr^d»" "" 

CENTRALIA- 

H.  Condlt  A  Son. 

11- 

Chas.  A.  Giore, 

Jl- 

J.   W.  Tate. 

n- 

CHAMPAIGN- 

Alexander  Lumber  Co. 

Ol— 

Kl- 

l°VwfSl''Co^ 

Gik 

11— 

CHAPIN— 

Hunter,  Allen  A  Co. 

Ol- 

CHARLESTON- 

Fuller  BrOB. 

K- 

C,  B.  Qrlffln, 

Jl- 

CHESTER— 

Slgmond  Brlnkman. 

u- 

N.  Beare  A  Sons. 

Ol- 

CHICAGO- 

Frank  Abbott. 

Jl- 

The   AleSBjider  Lumber 

Co.       Ol- 

Alma    Portittnd    Cemen 

t  Co..   lao 

Chamber  of  Commerp 

,'  1310,    las 

Waehlngton    Bt. 

HuBkegon 

QuB^av    Baokman.    SIC 

Banner  Cement  Co.,   11 

(6  Haeonic 

Temple. 

HI- 

H.  W,  Barker,  M87  W.  Twelfth  St. 

Beauclerk.   BIglow   ft   Co.,   1«35.   84 

C.    F.    Merger,    Chamber    of    Cor 

Samuel's,  Bra 
R.  E.  L.  I 

Builders'  Mfg:.   Co.  Kl— 

Callafttian  ft  Downey.  Nl— 

Calumet  Portland  Cement  Co.,  1310, 

138  Waahlngton. 
Chicago  Ballast  Co.,  The  Rookery, 
Chicago   Cement    Coating   Co.,   73T 

Monadnock. 
Chicago  Crushed  Stone  Co.,  9ZS.  108 

LaSalle.  Fl- 

C.  Corolns  &  Co.  N 

Chicago  Portland  Cement  Co.,  513 

Stock  Exchange.  Cic 

Thomas  Connelly,  311  Oxford  Bidg. 

Edward  L,   Cox,   1511  Marquette 
Bldg. 


Q,    F'.    CulD 


:    ft    Bon,    7326    Wood- 
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ILLINOIS  (Coot'd). 

CHICAGO   (Confd)- 
OeorKS  W.  DeBmet,  317  Ctiamber  at 

Commerce  Bldg.  k 

Wm.     Dlcklnaon,     1ZD3    Marquette 

BulldlnK. 
Dolese  &  Shepard  Co..  1B4  LaSalle 

Bt. 

W.  J.  Dnieckei,  ao6,  iia  CUik  St. 
Iif 

Empire    Portland    Cement    Co.,    7S7 

Monad  nock. 
Suclld  Btone  Co.  Jt— 

Ford    Mfg.    Co.,    T31-S3    S.    Ashlftnd 

Prey  ft  Bruckner.  80C  N.  Ashland. 

Guden  Cit7  Sftnd  Co.,  1303,  88 
Hadiwm.  Die 

Gennan-American  Poit.  Cement 
Woika,  IS"  HAiqnette  Bide.  Cic 

O.  C.  Uordy.  Kl- 

J.  T.  Hnynes,  317  Chnmber  of  Com- 
merce Bldg. 

nilnola  StMl  Co.,  1060  Bookeiy 
Bldg.  Alb 

Jen  kins- Reynolds  Co..  1210  Cham- 
ber of  Commerce.  Hlb 

J.  J.  Johnson  Cement  ft  Lime  Co.. 
803.  188  Madison. 

Lob  Bros,.  ISIS  Belmont. 

Harblebead  Lime  Co..  UOG  Masonic 
Temple.  Dl— 

Marquette  Cement  Co..  931,  304 
Dearborn. 

A.  J.  McBean  &  Co.,  1,  T8  LaSalle 


St. 


El— 


HMcham  &  Wright,  309  Chambar 
of  Commeice.  Ctb 

Milwaukee  Cement  Co.,  803,  18S 
Hadiaon. 

Monolith  Port.  Cement  Co..  938,  304 
Dearborn. 

Thomas  MouIdlnK  Co..  138  West  St, 


Otley  Cement  Co..  Sll.  138  Washlng- 

Fecrlesa   Cement    Co.,    928,    lOS   I>a- 

Sale. 
Wm.  R.  Phil  pot.  KI— 

H.  B.  Pike,  Room  315,  145  LaSalle 
St 

C.   U.   Roae  Co..  88.  159  LaBalle. 
Chan.   BuedenbuBch.  HI— 

C.    K.    Schaumer,     737     Monadnock 

BIk. 
Fred  Schultz,  (68  S.  Haiated. 
Ralph  Jk  Sumner  Solitt  Co.,  Boom 

116,  140  Dearbom  St. g 

Stamsen  &  Blome,  Unity  Bldg. 

Fig 

StearnH  Lime  ft  Stone  Co..  lt&  L. 
Randnlph. 

T.  M.  Tobln  ft  Bros.,  »»  S.  Chi- 
cago Ave.  Gl— 

Henry   F.   Treadway,   BS,   108  La- 
Salle. 

Utlca  Cement  Af 
of  Commerce. 


ILLIHOIS  (Cont'd). 

CHICAGO   (Cont'd)- 

Dtica  Cement  Co_  08  Maiket  St. 

U.  A.  Vlall,  118  B.  Halstaad  Bt.  M2~ 
Western  Cement  Co.,  718,  138  Waah- 

N.    A.   Williams   Co.,    £1S  WaahlnK- 

Wlsconsin  Lime  ft  Cement  Co.,  HE 
(jnam.  of  Com.;  Allen  B.  Cook, 
Pres.;  N.  J.  Druecker.  V.  Pres.; 
B,  B,  Myers,  Secy.;  W.  L.  Wood. 
Treas.i  138  Wash.  Els 

C.  H.  Wood.  1001  Chamber  of  Com- 

Wm.   WriKht,   1635,  S4  Vanburen. 


Luther  Staubus. 

CLINTON- 
R.  B.  Day  ft  Co.  Fl- 

Kent  ft  Co.  Jl— 

Walter  Taylor.  Jl— 

COAL  CITT- 
Anderson  Lumber  Co. 
Coajfleld  Co.  of  Coal  City.       PI— 

COLCHBSTER- 
S.    D.   MUlS. 
J.  O.  Moon. 

DANVILLE— 
M.  G&nor.  H3— 

N.    E.   Hotden.  Gin 

Hooton  Bros.  Hi- 

fi.  Q.  ft  E.  C.  L&mm.  Fl— 

McHllUn  ft  Hill.  Gl— 

Fred  Frast. 

DECATUB- 
F.   C,   Betier. 
Decatur  Hard.  P.  Co, 
Y.  H.  Parke  &  Son.  Oih 

DEKALB— 
Carter  ft  Mosher.  II— 

E.  F.   Nichols. 
John  Nichols. 


Gl— 


_,.  C. 

Geo.  Tervlstese. 

DIXON- 

E.  il.  Crabtree. 

Dan'l  Curran. 

Alexander  Lumber  Co, 

Ira  L.  Martin. 

Wilbur  Lumber  Co. 
DOWNER'S  GROVE- 

C.  S.  Hufhes  ft  Co. 
Geo.  F.  Hushes. 
Mertz  ft  Mochel. 

DUNDEE- 

Borden.  Westerman  ft  Co. 

Andrew  F.  Chapman. 
DUQUOIN— 

James  Bell. 

D.  L.  Klmmel. 
DWIQHT— 

W.  H,  Conrad. 
Geo.   N.   Flagler. 

John  Stewart.  11 — 

EAST  BT.  LOUIS— 
P.  Flannery  &  Bon.  II— 

W.  H.  Hill  Lime  &  Cement  CO.  II— 
Berry  Horn. 
Hunklns- Lewis    Lime    ft    Cement 


n- 


Co, 


Dl- 


DEALBBS  IN  OEMBNT. 


ILUNOIS  (Cont'd). 


BFPINGHAM- 

AUBtln  Lamber  Co.  I 

Wlldl  Leddy  Lumber  Co.  Jl— 

HLGIN- 

Adams    &    Beytnour,    an  Douglaa 


David  H.  Heger.  lU  Division. 

Knickerbocker  Ice  Co.,  10  River  Bt. 

Henry  McBrlde.  7  8.  State  St.  HI— 

John  B,  Wilcox,  106  DoukIba  Ave. 
BI^MHtlRST— 

E.  W.  Flaoher'  ft  Co.  Jl— 

W.  Overkamp  ft  Co.  M2— 

BVANBTON- 

Oeo.  BriEnall. 

Cfirrler.  Cement  Dealer. 

Evanaton  Elevator  ft  Coal  Co.  I 

LeoDbardt  Broa. 

PAIRBUR?-* 
W.  H.  Bartlett. 

Jeese  Bteveiw  A  Co.  PI- 

S'AIRPIBLD- 
Dickey,   Summers  &  Kramer.   HI.- 
Palrfleia  Lumber  Co.  HI— 

FLORA- 
John  M.   Cunnlngliam.  11— 

8.  T.  Ulnkley  Lumber  Co.  n— 

FREBPORT- 
R,  L.   Cummlnge.  Kl- 

Mrs.   Jennie   Qrant. 
llann  A  TromiMon   Lum.   &  Coal 
Co.  Gl- 

Sanford  ft  Zartman  Lumberr  Co. 
HI— 

PULTON— 
W.  G.   ft  J.  C.  Snyder. 

GALENA- 
M.    Frieaenecker. 
F.  Llnenfeleer. 
Wm.  SlnlKsr. 

CurtiB  B.  Gray.  I 

William  Haakina  ft  Co.  El— 

GALESBTIRG- 
J.  E.  HInohlltr,  II- 

Tbomas  Keefe.  II— 

Hiram   Uars.  11— 

J.  C.  SlnipBon  ft  Co.  El- 

Terry  ft  Lewie.  PI— 

GALVA- 
B.  W   Hougbton  Lumber  Co.     El— 
J.  C.  SImpaon  Lumber  Co.         HI— 

OENESBO- 
J.  W.  OoBii  ft  Co.  II— 

Turner  ft  Brown.  Ji- 

ff.  L.   WlxidBOr.  II- 

GENBVA- 


ILLOTOIS  (Coned). 

GRAYVILLB— 

J.  U.  Blood  ft  Bro. 
GREENVILLB- 

J.  O.  Allen. 

E.  H.  Blgard. 

C.  Chappie. 

II.  B.  Hentnger  ft  Co.  Fl— 

B.  Leppard. 

L.  J,  Meyer. 

J.  Reed. 

Urban  Willman. 
QROSSE  POINT- 

HoBeman  Bros.  Hl- 

HABRISBURQ— 

J.   B,  Pord.  Jl— 

Robt.   icing.  Kl- 

HARVARD- 

W.  D.  Hall.  HI— 

Lake  A  Harris.  Fl— 

HARVEY— 

Harvey^^Coal^  Co^(not  Jnc^j  A.  W. 

m- 


GIB50N  CITY— 

Kelser  ft  Holmea  El.  Co.  J2— 

Spauldlng  Lumber   Co.  Fl— 

GIRAHD— 

Boston  A  Thompson, 

Flood  A  Lowe  Lumber  Co.  HI— 
GRANITE  CITY— 

A.  W.  Elsenraayer  A  Co.  HI— 

J.  R,  Ewlng, 


Campbell  A  Hn.  H.  U.  Wood, 


m- 


Alexander  Lnm.  Co. 

Geo.  A.  Biggs. 

U.  G,  BninlDg. 
HENRY- 

H.  ft  B.   P.   Hunter 
HIOHLAND- 

S.  Hartl. 

P.  B.  Supplger. 
HIGHLAND  >ARK— 

John  Hlddleton. 

BafCen  ft  Baker. 

Alex.  Robertson. 
HILLSBORO— 

H.   M.  Howell. 
HINBDALB— 

HOOPES-foN— 

J.  H.  Dyer  Lumber  Co. 

Hoopeston  Lumber  Co. 
JACK80NVILLE- 

B.  P.  Andrews  ft  Sons. 

J.   a.  A  G.   B.  Ruseel. 

Smith  A  Btlmpson. 
JBR8EYVILLE— 

John  Chrlaty. 

B.    Cockrell    Lumber  Co. 

Fred    Jacobs. 
JOLIET— 

Warden  Buck,  Ell  Ca 

Bulldera"  Supply  Co. 

Chicago  Ballast  Co. 

A.  W,  Hayes,  &T1  Cass  G 
KANKAKEE— 

Brsyton  A   Kemd. 

N.    Dufault. 

Ablal    Hawkins. 


Prank  P.  Whlflen. 

George  A.  Wyalt. 
KNOXVILLE— 

Beamer  ft  Lacey. 

C.  M.  Weeks. 
LACON- 

Hunter,  Allen  A  Co, 

Conrad  Pelntner. 

George  P.  Wightman. 


St. 


Coogic 
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nXIHOIS  (Cont'd). 
LAQBANOE- 

Bnst  LaETUiKe  Band  Co. 

D.  A.  Lyon, 

Joseph   vial. 
LAKE  FOREST- 

C.  M.  CutUDB. 

IaA  balls— 

CBstendyke   Bros. 

L.  C.  OibBOD. 

W.  H.  Hunter  A  Co. 

Hunter,  Btoveni  ft  Co. 

Marcuotto  Cement  llfg.  Co. 
UJMONT- 

8.   L.  Derby. 

EamBhaw  Stone  Co. 

A.   J.   Uelblr- 
LE    ROT- 

J.   W.   Evan»  Boti'B  Co. 

F.  H.  Fierce  &  Co. 
LEWI8TOWN— 

W.  M.   Blmpnon. 

Rober*    " ' 


H2- 

L 


Alexander  Lumt>er  Co. 

A.  L.  OttE. 

Jno.  A.  Simpson. 

Spellman  &  Bpltly. 
LOCKPORT- 

Morton  A  Co. 

T,  P.  Ryan. 
UACOMB- 

Foulhe  ft  Blmerol. 

Joaepb  Oamue. 

Chaa,  Hannan. 
MARION- 

W,  G,  Cochran  ft  Co. 

OallBKher   ft   Co. 


MATTOON— 
LoomlH  ft  Rose. 

MENDOTA— 
Jack  ft  Conkey. 
Millar  ft  Schmidt, 
P,  Yockey. 

METROPOLIS  CITY— 
'      ',   QlbbonB. 


MOLINE^ 

Bedei  Wood. 

MO.MENCE— 
J,  J,  Klrby  ft  Co, 
B.   L.  Tnbler. 

MONMOUTH- 


Andrew  w.  Ryan. 

Blpher  Lum,  ft  Cool 
M  ONTI  CELLO— 

Geo.  Blaln  ft  Co. 

Jno.   Maler, 

A,  L,  8  lark  ay. 
MORRIS- 

MorrlB  Lumber  Co. 


JameB  AnderBon. 
J.  M.  Burtch, 
Perault  ft  Bon, 
Potter  ft  Johnson. 


ILLIKOIS  (Cont'd). 

HOUND  CITY- 

G.  F,  Ueyer  ft  Co.  Bl— 

Mound  City  Cryetal  Ice  Mtg.   Co. 

(ThoB.  Boyd,  ProB.:  S.  A.  Wilson, 

Secy,    ft   Treas.;    G.  J.    Murphy. 

Iter,),  Jl— 

orj.  Murphy. 

Parks  ft  I^KlnB.  Gl- 

MOUNT  CAMIEL- 

Brayer  &  Volght,  Gl— 

Brown  Broi,  L 

D,  F,  Relnhard  ft  Co.  Kl— 

Wabash  Lumber  Co,  L 

MOUNT  CARROLI^ 

Coleman  ft  Mills.  L 

a.   E.   Hungorford. 
Rhodes  Bros.  A  Co. 


MOUNT  OLIVB- 
Nlemann   Bros. 

NAPBRVILLB— 
A.    H.   Beldelman, 
U.  Schwartz  ft  Co. 

NASHVILLE— 


Hi- 


m- 

NORMAl^ 

Fl- 

Jesse  BiBckbum,                             Nl— 

H.  W,   Btillhammer  ft  Co.             11- 

P.  P,  Van  Hook. 

OAK  PARK- 

n- 

Barr  &  Colltni,                             tH— 

J,  P.  Breltllngr.                             LI- 

Bryant  Bros,                                 Bl — 

ji- 

A,   Elnreldt,                                   Ql- 

Leo  G,  Hoase.                             I 

OLNET- 

n- 

J,  D,  Hum  ft  Son.                        n— 

Olney  Paving  ft  Tllo  t£tg.  Cb.  H- 

OTTAWA- 

Hamllton  ft  Vincent.                  m- 

Scherer  Bros,                               Kl— 

The  O,  H,  Paaaock  Lum.  Co.      Ol- 

C,  B,  Phelps.                                  Dn 

PARIB- 

W,  B.  Logan,                                      Gl— 
McCord  ft  Rlsser.                        Jl- 

PropBt  Lumber  Co.                     HI— 

PAXTON— 

AndrewB  ft  Pawson.                    Dl— 

The  Grove  ft  Wliltmer  Lumber  Co. 

Jl- 

Htk 

PEARI^ 

The  Pearl  White  Ltme  ft  Cem.  Co. 

U- 

Gi- 

ll- 

Lampltt  ft  Co. 

Adam  Saal.                                     n— 

lip 

C.  L.  VeldB  ft  Co.                            Jl- 

II- 

PEORIA- 

B.  BuHhnell. 

C,  E.  Butta  ft  Co, 

Gl— 

Dolan  ft  Maher,   100  Cedar  St,  Jl— 

G,    JKnssen    ft   Sona,    230   Deckman 

Fl- 

Hl- 

W.  m!  Lyons.                                    Kl— 

J,    W,    Mackemer    ft    Co.,    2212     W. 

Peoria  Fuel  Co..  513  S.  Washington. 
II— 
T,  J,  Wasson,  103  S.  Washington. 


Christian  Zimmerman. 


DEIALERS  IN  OEMBNT. 


ILLINOIS  (Cont'd). 


PVed  Apke... 

E,  8.  Cneaney  &  Co. 
PINCKN  E  YVILLB— 

B.  P.  Murphy. 

H.   R.   Scbulze. 

Oustav  WaiiKelln. 
PITTSFIELD— 

Alexander  Lumber  Co. 

Button  &  Co. 

Loyd  Hardware  Co. 
PLANO— 

Boston  &  JUler. 
PONTIAC- 

W.  L.  Craig  &  Co. 

F.  N.   Smith  ft   Co. 
O.  L.  Vandoren  &  Co. 

PORT  BYRON— 

Port  Byron   LIm 

B.   Btone.  Mgr. 


A.  I<.  DaviB  &  Bon. 
J.  H.   Delano  &   Bon. 
QUINCT- 


I3T   B.   Front. 
KOCHKL.LE— 

H.  J.  Bra,lden. 

C.  A.  Hlier. 

Southnorth  &  Fool. 
ROCK  PALLS- 

Coe  A  Van  Sant. 

Hubbard  Bro*. 

Smith  A  Grater. 
ROCKPOBD— 

A.  L.  Bartletl. 

P.  E.  Darrow. 

Hart  &  Page. 

A.  H.   Marshall. 
Rochford  Lumber  A  Fuel  Co. 
Woodruff  A  McGulre  Co. 

BOCK  ISLAND- 

B.  O,  Fraier.  > 
Port   Byron     Lime    Assn.     E 

Stone.   Mer. 
RUSHVILLEJ. 


ILLIHOIS  (Confd). 

aPARLANI>- 
H.  &  S.  T.  Hunter. 


J.  8.  Brown. 

W.  P.  McLauBhlln. 

SPRINSPIELD- 


Pater  Vredenburgh  Lumber  Co. 

BTAUNTON- 
H.  C.  Buchterklrohen.  L 

DarlinBton   Lumber  Co.  C 

STERLING— 
Moses  Dillon.  G 

J.  C.  Simpson  A  Co.  E 

STRBATOR- 

J.  C.  Ames  Lumber  Co.  G 

Q.   A.   Schmidt,  • 

Streator  Lumber  Co.  I 

SULLIVAN— 

Alexander  A  Co.  G 

O.  J.  Ganger  A  Co.  J 

SYCAMORE— 


r  Co. 


n- 


West    Bide    Lumber    A   Supply 

Inc.,     W.     II.     Townsend.     Pres, 

(Sycamore);  J,  B.  Swltier,  Secy., 

Treas.  A  Mgr,  Jl— 

SAVANNA—  ,^ 

M.  DupulB  A  Sons.  ""  - 

J.  D.  Pulrath. 

W.    P.    Rhodes. 

Rhodes  Bros,   &  Co. 

W.  M.  Rldnour. 

SHAWNEE  TO  WN— 

Chas.  Carroll. 

Goettman  Bros. 


A.  K.  Lowe's  Bon. 
SHELBYVILLF^ 
S.  W.  A  J,  W.  Conn. 
Parker  &  Roberts. 


Hoi. 


r  Co. 


Ll- 


n— 


Qi— 


TATLORBVILLE— 

B.  R.  Darlington  A  Co. 
TOLUCA— 

J.  E.  PorterfleKI. 
TU8COLA- 

The  Alexander  Lumber  Co. 

P.  H.  Jones  Lumber  Co. 
URBAN A— 

C.  A.  Besore. 
J.  F.  Gensel. 

UTICA— 
Bealty   A   Wilson. 
111.  Hydraulic  Cement  Mtg,  Co 
Utica  Cement  Mfg.  Co. 
Utica  Hydrmlic  Cement  Co. 

VANDALIA— 

C.  O.  Bonneman. 

Wm.  Bonneman  A  Son. 
VENICE— 

Cato    Abbott. 

Lueke  A  Selb. 

G.   A.  Niemann. 
VIRDBN- 

Flood  &  Lowe   Lumber   Co. 
VIRQINIA— 

Leo  B.  Klle«. 

P.  L.  Sharpe. 
WARBAW- 

Cllppert  A  Diehl. 

D.  U.  Kranshaw. 
WATERLOO— 

Geo.  C.  Gauen. 
WAT3BKA- 


J.  Gourlcy  &  Co. 
Geo.  Kirk  A  Son. 
C.  R.  Reading. 


Dtb 
Hi- 

Gl- 
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UTDIANA  (Conf  d). 

AS  1 1  LET— 

Clark  Hardware  Co. 
ATTICA— 

H.  C.  Martin  &  Co. 

Z.  L..   Stearnes  A  Son. 
AUBURN— 

Auburn   Lumber  Co.- 

A.  L«wia  &  Co. 


ILLINOIS  (Cont'd). 

WHITK  HALL- 

Worceater      Lumber  Co.      F.       F. 

Worcester,  prea.  &nd  mgr,;  H.  H. 

TunlHon.    Becy.;     W.  A.    Dlllman. 

trean.  Jl— 

WILMETTE- 

HofTnian  Bros.  HI— 
WINCHESTER— 

Hunter.  Allen  &  Co.  Ol— 
WOODSTOCK— 

Dacy  Lumber  Co.  H— 

W.  D.   Hall.  m- 

nmiAN  TERSITOKT. 


.__.  a  Asphalt  Co. 

C  .P.  VandenDers. 
CHECOTAH— 

Hastings  Lu[n..e     ~ 
SpauldlnK  &  I" 

CHICKASHA- 

Wm.  Cameron  St  Co. 
Logan  &  Friend. 


Dl— 

Al- 

El— 
Hl- 


a.  Valley  Lumber  Co. 
DUNCAN- 
BlKSfl   ft   PaZBon. 


MUSKOQEE— 

Tumor  Hardware  Co. 
SOUTH  M' A  LESTER— 

L.  W.  Bryan. 


tJBona  Luinbar  Td. 
VINITA— 
F.  G.  Browning. 


McCormlck  &  Sons.  lA— 

Mercer  ft  Ayres  Lumber  Co.      K2— 

ALEXANDRIA— 


John  TruB_. 
AURORA— 

OeorgB  Heed. 

Qus  Langley. 

Frank  MafFay. 

H.  P.  Spaeth  ft  Co. 

J.  C.  Wright. 
BEDFORD— 

Bedford  Lime  Co. 

W.  B.  HftTvey. 
Lani-Fry  Lumber  Co. 


H.  S.  Anated. 
Glllam  ft  Co, 
David  EugheB. 
Hughes  Bros. 

BLUFFTON— 

Studabaker,  Sale  ft  Co. 
BRAZIL— 

J.  W.  Halstead. 

Kattman  ft  Tilly. 
McCrea.  Brown  Co. 
C.  E.  Wilder  ft  Son. 


J?° 


J.  H.  Stelneok. 
J.    F.    Welsa    ft   Co. 
BROOKVILLE- 
JoH.   Fleber. 


Peter  Welst  ft  Co. 
BROWN  BBURG— 

Greei-WilldDBOD  Lumber  C 

BUTLER- 

Kinney    ft   Bon. 

A.   J.    Mason   &    Bon. 
CANNELLTON- 

lens  ft  Sons. 


I    Heck    ft    Co. 


CBMBNTVILLE— 


The  Alexander  Lumber 

Co.      m- 

COLUMUIA  CITT— 

Brannuni    Lumber    Co. 

.,     (03-02     S. 

Job.  Champion. 

Curve   St.      (F.   L.   Mi 

arcer.    prea.. 

W.  W.  Kesaler  ft  Son. 

W.    S.    Brannum,    sec: 

f.,    Chicago: 

COLUMBUa- 

1,  and  rorg.) 

Hege   ft    Co. 

Hl- 

Geo.   Moyer  ft  Son. 

The  Davis  Lumber  do. 

K2- 

J.  M.  Irish  Lumber  Co, 

E.  A.  Enos.  East  Con: 

Irish  Lumber  &  Lime  Co.          Kl— 

Moffett  &  WlUlamH. 

ANDBR80N- 

Ready  ft  Showalter. 

J.    W.    Batley    ft    Co,, 

JackBon   St. 

COVINGTON— 

and  Big  Four  R.  R. 

Kl- 

M.  H.  Clark. 

Chaa.  W.  Vernon. 

B.  G.   Vernon  ft  Son. 

CRAWFO°RDSVILLE- 

O.  W.  Vorrls. 

N 

Jos.  Bin  ford  ft  Son. 

ANGOLA- 

The  Hall  Coal  Co. 

T.  R.   Gilbert. 

Kl— 

L.  A.  Hendryjt. 

James  O.  Shaw. 

Smith  ft  Duckworth. 

Daniel  Shank. 

Jl- 

J.  W.  Stroh  ft  Co. 

DEALERS  IN  CEMENT. 


IHDIAHA  (Cont'd). 

CROWN  PO  INT- 
Paul  B.  Raasch. 

D.  A.  Root. 
DAKVILLK- 

Danvllle  Lumber  Co. 
DECATUR— 

J,   D.  Hale. 

Calvin  Miller. 

3.  K.   Niblick. 
DELPHl- 

Cbrlstlan  Broa, 

Delphi  Lime  Co. 

Chaa.  St  G.  P.  Hartley, 

W.  B.  Waaon  A  Co. 
DUNKIRK- 

£dwlii  Hoover. 

Wm.  L.  Bklimer. 

J.  L.  Slough. 
ELKHART— 

D.  B.  BlKam  &  Son. 

Godfrey  &  Llvengood. 

Oodfrey  Bros. 

Independent      CoaJ      Co. 
Deraoreet,  propr. 

Martin  ft  Amldon. 
C.  L.  Monger, 
J.  P.  Bandera. 
BLWOOD— 
McKenila  &  Co. 


Wlnt 


r  Co. 


I^- 


BVANSVILLB— 

L.  M.  Baird,  220  W.  Water.  Ll- 

Wm.   Elohel,   21B  W.  let  St.  II— 

acttrlng-Haller   Planing  Mill  Co., 

ta-tsa  w.  «th  Bt.  Ji— 

Klenck  Bros.,  (£1  Fulton  Ave. 
H.  A.  Lensing,  423  Syctimoie  St. 

Iii 
John  B.  McCorklo,  500  W.  Bth  SI. 
Wm.  Meyer.  «»  Edgar  St. 
t^ulB  Oehlmann,  Ki  E.  Columbia. 

Theo.   E.   Rechtln.    Zl    L.    ?th   8t. 

HI— 

Swonnstedt    &    Sonntag,  Bit  Main 

Street.  Kl- 

FAIRMOUNT- 

Llndsay  &  Bwaln. 

Meroer  Branan  Lumber  Co.      Kl— 


PBRDINAND- 

B«n  Seufert,  Ml— 

FORTVILLB— 

(^Mi-Wilkinson  Lumber  Co.    Cm 

FT.  WAYNE- 

EdVATd  M.  Baltes  &  Co.,  37  N. 
EuiiMn  St.  Til 

E.  H.  F.  Brennler,  207  W.  DeWald. 
Jo«.    Derhelmer,     177    B.    Jefferson 


mDIAHA  (Cont'd). 

FT.  WAYNE  (Cont'd)— 
E.  H.  Ebte,  529  Broadway. 


Keller  a  Braum,  M  Pearl  St.      n- 

E.  C.  Moellering  &  Co.,  G3  Murray 
Street. 

Wm.  Mo«llerIng  &  Son,  G3-59  Mur- 

Trentman  Supply  Co.,  S  N.  Cal- 
houn. Fl— 

Warrenburg  ft  Busching,  Bast 
Superior. 

F.  J.  Zlmmerly  ft  Co.,  1«  Calhoun. 

BlI 

FRANKFORT— 
Given  Campbell  ft  Co.  QI— ' 

Wm.  O.  MorrlB  ft  Bro.  Jl— 

PRANKLIN- 

Dimlap  ft  Kinz-  Eim 

Robt.  waggner.  Ml— 
GARBETT- 

Garrett  Lumber  Co.  Jl— 

Emil  Hill.  Jl— 

Julius  Hill. 

GAS  CITY— 
J.  C.  Crawford  ft  Co.  M3— 

GOBHEN- 

OoBhert  Fuel  ft  Supply  Co. 

James  Qmnt  A  Son.  LI— 

J,  D.  Hebert.  Jl~ 

Freeman  Poyaor. 

C.  S.  Swank.  K2— 

Albert  Yatee.  KI— 

QREBNCASTLE- 

C.  B.  Elteljorg. 

Daniel  Kelley. 


J.  D.  Conklln  A  Bon.  Hl~ 

Greenfield  Lumber  A  Ice  Co,  L 

OREENBBURG— 

Qeo.  G.   Buaaell. 

Mr.   iBgri^. 

ChoB.   U.  Johnson.  KS— 

O.    L.    PulBB    ft   Co.  Jl- 

ThompBon  A  Co. 
HAMMOND- 

Wm.  Ahlborn.  LI— 


Paaton  Lur 
HARTFORD   CITY— 
James  V.  Hubbart, 
J.   B.  Newbauer  ft  C 


Municipal  Engineering 


Ainericna 
Cement 
latere sts  U 


Magazine 


Subscription  Price  |Z.OO  Per  Yew. 
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INDIANA  (Cont'd). 

raOIAHA  (Cont'd). 

HUNTINGBUKGH- 

LA PORTE— 

ChrlBt  W,  Roettger. 

Nl- 

Mooro  &  Rlchter. 

Adam  Strotnmn. 

J.  P.  Van  Kirk. 

HUNTINGTON- 

Wllnon  Lumber  Co. 

B.  O.  Allman. 

n- 

LIGONIBR— 

C.   S.   Baah. 

J,  L.  Dutinlns  &  Son. 

Beck,   Pervla.nce  &   Bi 

!Ck. 

0.  B.  Nllea. 

Martin  Mlnnlch. 


Baike  &   Krauss   Co..   cor.    Market 
&  MlHBOurl.  GU 

Barber  Asphalt  Paving  Co.  Al— 
Columbia  Coal  Co.,  State  Ave.  and 
Delosa.  Ll~ 

Consolidated  Co«l  ft  Lime  Co.,  13 
TireinU  Ave,  Fif 

PranS  M,  Dell,  730-740  B,  Washing- 


LINTON— 

GTHi-WlUdnion  Lnmber  Co.    Cm 

LOGAN SPORT— 
C.   L.  Dalley  &  Co.,  SIS  Market  Bt. 


I.  E.  Duncan,  a 


I  When  Bids. 


lA- 


_  .-...-.    «9   Holmea    ._.  .  . 

HauBhvfife.  N 

Gieer-WiUdnMD  Lnmber  Co.    Cm 

HooBler  Transfer  &  Coal  Co.,  £18 
S,  Delaware. 

Indiana  Coal  &  Lime  Co.,  313  W. 
i6tli  St  Ji— 

Ingalls  Lime  &  Stone  Co.,  IS  Hub- 
bard Blk.  Jl- 

A.  B.  Keeport  &  Co.,  !U  W.  North, 


A.B.  Mevei  &  Co-  ig  N.  Penn.  Dtf 

Midland  Portland  Cement  Co. 

Morgan  &  Jackson,  350  W.  13th, 

Jit 
Valea    Coal  &  Lime  Co.,  911-13 
-     I.  Ave,  Kij 


m- 

Central  Cement  Co.  Jl— 

Kentucky       &       Indiana  Cement 

MfK,  Co.  Eld 

ThoB,  J,  Llndley.  m- 

Llndley  &  Carr,  Hl- 
Ohlo  Valley  Cement  Co, 
KBNDALLVILLB— 

Adolpli  Adama. 

Jno.  Delbele,  Gl— 

Stinson  &  Cawley. 
KNIQHT8TOWN— 

Harvey  Watti  &  Co.  HI— 

KOKOMO- 

Aaron  Albaugh  A  Bon,  L—  — 

ArmstronK-Landon  Co.  Dl— 

LAFAYETTE- 

H.  B,  Lyman,  UO-IW  N.  M  St.  HI- 

R.  C,  Stader.  N 

J,  Linn  Van  Natta  A  Co.,  UO  Co- 
lumbia Bt. 
LAGRANGE— 

Robt.  M.  Wlgton.  Jl— 


Mattle  L.  JohnHOn,  8.  E 

ley  &  Spencer. 
A.    B.    Keeport   &   Co., 


Ql— 


Logansport  Cement  Wks,.  _      

ket,  opp.  Peoria  June, 

John  H.    Lux. 

W.  H.  Mlnlck. 

Parker  &  Johnston,  3.  B.  cor. 
Berkley  &  Spencer.  Fl— 

Philip  Voorhees.  «0  Sycamore,  JI— 
MADieON- 

W.    H.    Miller.  II  n 

K.    H.    White.  Li— 

MARION- 

John    J.    Bradon, 


luldlnf 


r  Co. 


II— 


Greer-Wilklnson  Lumbei  Co.    Cm 

Overman   &   Baldwin.  II- 

Oeo.    A.    Southal!.  Jl- 

MARTINSVILLE- 

8.  J.  Mandevllle. 

Wm.  SchnalCes. 

Woods-GosB  Lumber  Co. 
MICHIGAN  CITT- 

A.   R.    Colburn   A   Co, 

Gieer-Wilkinson  Lumber  Co.    Cm 

A.   C.   Heltschmldt, 

Michigan  City  Lumt>er    and    Coal 
Co.  Hl- 

W.   L,  Rawllngs. 
MIBHAWAKA— 

Eberhart  A  Rankart. 

J.    H.    Martllng  A   Son.  K2— 

MITCHELL- 


LewlH  Barlow, 


KI- 

M  Itch  ell     Lime     Co.      A.    L.    Beck. 
preB.;    B.    B.    Williams,    secy   and 
trea.B.1  Geo,   L,   Klce,   mgr.      GI— 
MONTICELLO— 

M.   Blederwoll  A  Son.  11— 

MOntlcello  Lumber  A  Coal  Co.  Jl— 
MONTPELIEH— 

C.   H.   Chaney.  Jl— 

Shull  Hdw.  Co.  Jl- 

Frank  Speaae  A  Son. 
ML'NCIB— 

Dunn  Bros. 

Greer-WUkinson  Lnmbei  Co,    Cm 

a.  B.  Hamilton.  115  S.  Waahlnpon 
Street.  MI— 

Muncle  BullderB'    Supply   Co.,    cor. 
Seymour  and   Franklin.  U— 

Jas,  T,  TuthlU,  «4  Klrby  Ave.  II- 
NEW  ALBANY— 

L.   Hammersmith    A    Co.,   IMS  E. 
Elm.  ja- 

New  Albany  Cement  Co.  Gl— 

E.  T.  Slider.  300  Pearl,  GIm 

NEW   CASTLE— 

John  S.  Hedges.  n— 

New  Castte  Lumber  Co.  Jl — 


DEALERS  IN  CEMENT. 


NOBL-ESVILLE— 
H.   M.   Caylor  &   Bon.  JZ- 

Clark  Supply  House. 
Orlffln  Brothers.  II— 

W.   E.  Longlcy.  II— 

PlDnell  &  Dullns.  El- 

NORTH  MANCHBSTBB- 
North  Manchester  Lumbar  Co.     P. 
I,.   Mercer,   pree.,   Chicago ;,  O.   8. 
KnudBon,   v.-pres.,   Chicago;    W. 
[i     T> — y^    Chicago;   W. 


.    OylB 


i  Co. 


Co. 

Tiipp  Bros. 
OAKLAND  CITY- 

Creek  A  Heldt. 

J.  8.  Evanp. 

W.  N.  Stewart. 

Thompson  &  Co. 
ORLEANS— 

Hardman  ft  tjeatberraan. 
PAOLI- 

John   Riley. 
PERU- 

C.  W.  Brownwell. 

Miami  County  Lumber  Co. 

Peru   Lumber  Co. 

'Wilkinson  &  Pomeroy. 
PETERSBURG— 

Petor  Dorf. 

Prank  R.  Guy. 

E.  H.  Goslln  &  Co. 

J.  Woo  ley   Coal   Co. 
PLYMOUTH— 

L.    Llnkerhelt. 

Conrad  Suit. 

H.  O.   Thayer  &  Co. 
PORTLAND- 


Holmes  Bros. 
Banders  Bros. 
PRINCETON- 


Jamcs  M,  ScantUn.  LZ— 

RBNSSELABR- 
Bales  Lumber  Co.  HI— 

HIntm  Day.  Kl— 

J.  C.  Gwln  &  Co.  II- 

John  H.  Jessen. 
■Warren  &  Rush. 

RICHMOND— 
Philip  Brookens,  39  Eth  St.         KS— 
Wm.  Cain,  8.  E.  cor.  Uth  &  Main. 

Charles  S.  Farnham,  ITO  Ft.  Wayne 
Ave.  II- 

Hackman  &  Kietfoth.  112  B.  Tth  St. 


INDUNA  (Cont'd). 

ROCK  ESTER— 
Q.   F.  Barcus. 

A.  F.  Bowan.  J— 1 

ROCKPORT— 
Ballej-  W.  Hamilton.  LI— 

B.  W.  Stocking.  Br,  HI— 

rockvillh:— 


John  P.   Fraieo.  K: 

Plnnell   ft  Root.  -                   Dl 
SALEM- 

W.    R.    Alennnder,  Ml 

McCowen  ft  McCowen.  Dl 

SANFORD- 

(■lauiLp   Hill  Lumber  Co. 
aCOTTSHURG— 

John  W.  Nunamaker.  N— 

SELLBRSBURG— 

Harnett,   BottortT  &  Bnodgraas. 

Clark  County  Cement  Co.  I 

Emmet  t  Cuddy. 

Falls  City  Cement  Co.  C] 

Globe  Cement  Co.  I 

Golden  Rule  Cement  Co.  I 

Hooaler  Cement  Co.  H 

Sellersburg  Clay  Co. 

Union  Cement  &  Lime  Co.        C 

United  Siaten  Cement  Co.  II 


Jerry  Anderson.  HI— 

The  Carter  Travis  Co.  II- 

D'Heur  &  Swain  Lumber  Co,  II— 

A.   W.    Mills,  Kl— 

T.  J.  Stanford  Lumber  Co.  12— 

Union   Hdw.   Co.  11— 
«.    F,    White. 

8HELBYVILLB— 

J,  O.  Parrlsb,  lU- 

SOUTH  BEND— 

C.H^Defrees,  315  S.  Tayloi  SLPih 


Lont 


Ji— 


Martin  &   Page, 

Walter  C.  Miller.  JI— 

Miller  &  Donahue  Lumber  Co.  IS— 

SPENCER— 
J.   A.   McHaley.  Kl— 

J.   L.   Plerson  Lumber  Co.        El- 

STROH- 

Waliash  Portland  Cement  Co.    Cid 

SULLIVAN— 
I.  8.  Draper  Coal  Co.  Kl— 

Jacob  Mahley.  H2- 

Stansel  ft  Ollmore. 

TELL   CITT- 
Franh  Basedow.  LI— 

Perd  Becker.  HI— 

Henry  H.   Bielefeld.  M2— 

TERRB  HAUTE— 

■   ~  I,  Tth  and  Huln 


Sts. 


II— 


man  ft  Steeg  Co. 

Terre   Haute   Coal  ft   Lime  Co,     J. 
B.  Talley,   pres.;  R.  W.   Rlppetoe, 

treas.  and  ingr.',  629  Wabash  Ave! 
II- 
THORNTOWN— 

Emmlna  ft  Riley.  J]— 

TIPTON- 
F.  J,  Frallch  A  Co.  K2- 

Tlpton  Lumt>er  Co,  II— 


4M        DIRECTOEY  OF  AMERICAN  CEMENT  INDUSTRIES. 
INDIANA  (Cont'd). 

UNION  CITY- 

The    Knapp    Snpply    Co.,  L.  C 
HiwBmaii  Hki.  Bi — 

VALPARAISO— 


Choa.  F.  Liemke  A  Co. 


Jan.  K.  Plea 


.   A.    BoBtworth. 

Jobn  Hartlsan. 
H.  R.  Mcllvalne. 
W.  H.  Moore.  212  S. 


imlCh  Hubbard  Lumber  Co. 
WARSAW— 

Elachliaugb  &  Welmer. 

Warsaw   Lumber  Co. 
WASHINQTON- 

The  M,  3.  Camaban  Co. 

O.   M.   Crosby. 

John   W.    Feamn. 

The  Hatfleld  &  Palmer  Co. 

JOHeph  Kretl. 
WHITING— 

F.   W.   DarEllnK. 


Donecan. 


Jaa.  ; 

W.  E.  VaterT 
WINAHAC— 
-T.  KIttlnKer. 


Jl- 


„. „„.  HI— 

WUllamB  &  Hathaway. 
WINCHEBTKK— 

Stephen  Clevenger.  Iim 

Winchester  Bldg.  Supply  Co.  Jim 

IOWA. 

ALBIA— 

W.  B.  Ballew  Lumber  Co.  Fl— 

ALQONA- 


Wheeler  ft  Tomklna  D 

ANAMOSA— 
AnamoBs  Lumber  Co.  H 

Bralsted  ft  Prenttoe. 


Dl- 
ATI-AHTIU~ 

Green   Bay   Lumbar   Co.  Al— 

C.  P.  Meredith.  m- 

AUDUBON— 

Green  Bay  Lumber  Co.  Al— 

Mrs.   LouTb  Q.  Stuart.  Dl— 

BEDFORD— 

Frank  DunniUK.  HI— 

Rand  Lumber  Co.  CI— 

BIdgeway  Lumber  Co.  Fl— 

BEI.LE  PLAIN E— 
FranclB  Guthrie. 

F.   H.  Henry.  Jl— 
ReilinK   &   Co. 

VoBB  ft  Son.  Jl— 

BLOOMFIELD— 

M.    F.   Broadwell.  Jl— 

Phllllna   ft  Callen.  II— 

Bax   BroB.  HI— 

BOONE— 

Frank  C.   Farrow  ft  Co.  II- 
Fehlelsen-Roeacker      Lumber     Co. 


PhllllpB  Lime  ft  Coal  Co. 
CARROLL— 

Green  Bay  Lumber  Co. 

W,  T.  Joyce  Co. 
CEDAR  FALLS— 

R.  K.  King. 

H.    D.    Pbllleo. 

C.  A.  Wise  ft  Sons,  HE  Uain  B 
CEDAR  RAPIRB- 

Hawkeye  Lumtrar  Co. 

Key  City  Rooflng  Co. 

Wm.  King  ft  Co. 
CENTERVILLE— 

R.    W.    MeConn. 

James  Bhlrey. 
CHARITON- 

CuBter  ft  Jewell. 

Elkenberry  ft  Co. 

McKelven  ft  Elkenberry. 

G.  J.  Stewart  ft  Co. 
CHARLES  CITY- 

FrelboltE  &  Warn. 

The  Frudden  Lumber  Co. 

W.  E.  Holbrook. 

Geo.  P.  Smith  ft  Co. 

A.  R.  Thomas  ft  Co. 

F.  A.  Thomas. 


Cherokee  Lumber  Co.  Jl — 

T.  W.  FauB.  Nl— 

Weart  ft  Lyaought.  01 — 

CLARINDA- 

Green    Bay    Lumber   Co.  Al— 

G.    Wm.    Richardson.  II— 

CLINTON— 
M.  I.  Mead,  1»  Water  St. 

Smith  &  Oakee,  *Ui  Ave.  ft  lit  St. 

CORNING— 


:.  QueaT  ft  Co.,  116  W.  B'wi 
CRBSCO- 

Burseas  ft  Bon.  I 

Holliater  Lumber  Co.  1 

Lomas  ft  Son. 

Wm.  F.   Rathert.  I 

CRESTON- 

Edw«Td  Kennev. 

O.   S,  Rex  ft  Son.  < 

DAVENPORT- 

Abel    Lime    ft    Cement    Co., 


BucklDsham  Road. 
—  ClauBsen,  103  Ripley  Bt.  JI- 
ioMi  Davenport  Fuel  Co.  H.  O. 
Seillert.  pres.;  A.  C.  PV*dlok, 
secy,  and  treas. 


UcCoeh   ft   ( 


,   308-S12  B.   Srd   f 


A.  Tredick,  tiS  Brady  St. 


N.    H.    Adams. 
A.  A.  Chandler  ft  Son. 
Wilbur  Lumber  Co. 
DENI80N— 
Green  Bay  Lumber  Co. 
Stewart  Lumber  Co. 
Stone  ft  Temple. 


DBAX^BRS  IN  OEMENT. 


IOWA  (Cont'd). 

DBS  MOINE8- 
Cady  ft  Co. 
Cerr  &  Adams  Bros. 
Del  Moines  Fnel  &  Lime  Co. 

Q.    W.    Dletz. 

—    ~.  Wheeler  Lumber  and  Bra. 


I— 1 


Ht- 


dubtJque- 
Basla  Point  Lime  Co. 
Key  City  LImo  Wks.  i-i— 

Key  City  Roofing  Co.  Kl- 

Llnehan  A  Molo,  4T2  Main  SI.  CI- 
Mettle  Bros.  Ml— 

EAGLE  GROVE— 
W.  R.  Blake  &  Co.  Ql— 

Prudden  Lumber  Co.  El— 

E,  D.    Mlneah   &  Co.  Fl— 
Oeo.   L.   Webster.  Jl— 

BLDORA- 
DavlH  &  MoBer.  HI— 

F.  W.  Esgen  Lumber  Co.  HI— 
The  Qrael  Lumber  Co.  11— 

BHM  ETTS  BU  RG— 

L.    Lttmb  Lumbar  Co.  CI — 

H.  C.  ahadbolt. 
ESTHERVILLE— 

W.  H.   JanHon  &  Co.  II— 

Robt.  Wilcox  &  Co. 
FAIRFIELD— 

Goorae  W.  Cable  Lumber  Co.    Gl— 

A.  M.  Jordan  Lumber  Co.         Kl— 
FT.  DODQB- 

L.  E.  Cbapln.  II— 

Conway,  Owen  &  Sons.  HI— 

A,  E.   Felmley  &  Co.  Fl- 

Pt.  Dodge  Lum^—  "' 


.  Mason. 


.  Co. 

W.   F.   Abel. 

B.  A  J.   C.  Atlee. 

Ballew  Lumber  Co. 

H.  Elnspanjer  A  Son. 
OLE N  WOOD— 

Ridge  way   Lumber   Co. 
GRINNELL— 

B.  J.  Camay. 

B.  JenWlns. 

R.   G.   Contts. 
OUTHRIE  CENTER— 

Sreen   Bay   Lumbar   Co. 

8.    Hanson. 
HAMBirRG— 

R.  C.  H.  Llndsey  &  Co. 

M.  Liggett. 


Wm.  Musaer. 
KEOKUK- 

BartlBtt  &  KUng. 

Cameron   &  McManus. 

Jaa.  McNamara  &  Bona 

KOb.    Coal    &   lee    Co. 
KNOXVILLE— 

J.   8.  Bellamy. 

Moody  &  Paraona. 
LE  MARS— 

Knoor  &    Schafer. 

M.  A.  Moore  A  Co. 

— .  H.  Perry, 


Manchester  Lumber  Co. 
Walcott    Bros. 
MAQUOKETA— 

lie,  Jr. 


LI- 


MA RION— 

C.  R.  Palrneia  Lumber  Co.         HI— 
ureen   Bay   Lumber   Co.  Al— 

MARBHALLTOWN— 
C.  A.  Buohwald.  109  N.  Center  Ilm 

J.  C.  Dunn,  2M  E.  Main.  k 

Gregory -Brown    Coal    Co.,    117    E. 
Main.  HI— 

Marshalltown  Coat  &  Ice  Co.,   201 
B,  Main. 

MASON  CITT— 
J.   W.    Barlow   Coal   Co. 

KoMii  City  Lime  &  Cement  Co. 

Jin 
L.  A.  Pace  A  Son.  HI- 


Coanen  A  Neubert. 

Ora?n  Bay  Lumber  Co. 
INDEPENDENCE— 

Independence  Lumber  Co. 

Wackerbarth  A  Blamer, 

Wast  Side  Lumber  Co, 
INDIANOLA- 

J.  M.  Harlan  Lumber  Co. 

SIgler   &   Patternon. 
IOWA  CITT- 

lowa  Lumber  Co. 

W.  F.  Leinbaugh, 


The  Halt  A  McDowell  Co. 
Hall,    pres.     and    mgr.:    ^ 
Woods,  secy. 


W.    D.    Ooldsberry,    SI!    Iowa    Ave. 


NBVADA- 

W.  H.  Boynton, 

Dunklebargar  A  King. 

B.  D.  Mtneah  A  Co. 
NEW  HAMPTON— 

Blgelow  A  Donovan. 

John  Foley  A  Co. 

Miller  &  Kenyon. 
NEWTON— 

Charles  Jappcr  &  Sons. 

Maytag  ft  Emaraon. 

Ritter  A  Morton. 


DIRECTORY  OP  AMERICAN  CEMENT  INDUSTRIES. 


IOWA  (Cont'd). 

OEL.WEIN— 
Cole  &  King  Broa.  n— 

O.  W.  JamlBOQ.  Ql— 

Rlcker  A  Bratnober.  El— 

OSAGB- 
Pay  Bros.  Ql— 

Leon  HavelBon  A  Co.  Jl— 

L.  B.  Horelson  &  Co.  Jl— 

Jaraes  A,  Smith.  Dl— 

08CB0LA- 
W.  R,  Ballew  Lumber  Co.         Fl— 
HcAuley  Lumber  Co,  HI— 

OBKALOOSA- 
B.  D.  Brown  Ids. 
a.   H.   Carlon  &  Son.  Jl— 

B.  H.   Little.  U- 

C.  P.  Slpee. 
OTTUMWA- 

C.  W.  Major  &  Co. 
Ottumwa  Lime  A  Cement  Co. 

U.    B.   Boot   &   Son.  h 

Bbewry  Sc  Fulllner. 
PKLLA— 

D.  8.  Huber.  n— 
A.  N.  Kuyper.  Jl— 

PBRRT- 

MeCo!!   Lumber  Co.  Pl- 

J.   R.    SwearlnKBn   ft   Co,  Fl— 

J.  E.  WUfion.  JI- 
BED OAK- 

Or<«n  Bay  Lumber  Co.  Al— 

Qaorce  Palmer  Lumber  Co.  Bl— 
BAC  dlTT- 

W.  J.  Dixon  Lumber  Co.  tC— 

J.  &  W.  C,  ehull,  CI— 
8HELDON- 

F.  M.  Slagle  A  Co.  Dl— 

W,  N.  Strons  &  Bon.  11— 
bhemandoAh— 

Green  Bay  Lumber  Co.  Al— 

Georre  Palmer  &  Co,  Bl— 
SIOUX  CITY- 

O.  H.  Hollandawortb.  Ql— 

Bopper   ft  McNeil   Co.,   308  Jack- 

H.  C.  HcMell  ft  Son.  Fl— 

J.  H.  Queal  ft  Co.  CI— 

W.  Sanboin  &  Co.  Fi— 

Webb    Broe.    Co.     Jas,    D.   Webb, 
prea.i  W.  P.  Webb,  eecy.  &  tr«a«, 

n— 

Weller  Lumber  Co.  Qln 

BPENCER— 
Ploete  Lumber  Co.  CI— 

John  Paul  Lumber  Co. 

A.  C,  Ferine.  Ql- 
STORM  LAKE— 

B.  L.  Hugbea.  Kl— 
H.  O.  Miller.  Jl— 
B.  L.  WilllB  Lumber  Co.             HI— 

STUART— 
P.  E.   Ball,  Kl- 

Oreen  Bey  Lumbar  Co.  Al— 

Bolmcs  ft  WllllamB. 

TAMA- 

F.  W.  BrockbanMii.  Fi— 

B.  F.   BUI.  Ml— 

E.  A.  Poyneor  ft  Co.  Jl~ 
TIPTON- 

C.  M.  Cook.  n— 
Qraseel  ft  Hambrlsht.  II— 
LtLUbBcbor  ft  Jacora.  Kl— 
Relcbert  ft  Qellar.  U— 

VILLI8CA- 
Oreen  Bay  Lumber  Co. 
Rand  Lumber  Co. 


IOWA  (Cont'd). 

VINTON— 

BoggK   A   Conner  Co. 

Rlcker  &  Bratnober. 

W.  B.  Thompaon. 
WA8HINGTON- 

Samaau   ft  MoDtgromery. 

Sblelda   ft   Son.  Jl— 

WATERLOO- 

Key  City  Roofing  Co. 

Wangler  Drug  Co. 

Waterloo      Lumber      Co.        Warren 
Brown,  pi-es,  eecy.  and  mgr- 1  W. 
W.   Miller,    troaa. 
WAVERLT-  . 

ClanBlng  BrOH.  Kl- 

W.    P.   Prlt«.  Kl— 

Rlcker  ft  Bratnober  Lumber  Co. 
WEBSTER  CITT— 

F.  A.  Conklinfr. 

B.  L,    WIULh  Lumber  Co.  HI— 

C,  B.  Younkoe  Ivumber  Co.  Jl— 
J.  W.  Toung.  n— 
W.  J.  Zitteral.  Nini 

WBAT  CHBBR— 
WlIllB  Stanley,  Jl— 

Valley   Lumber   Co.  Jl— 

WIKTESBBT— 
P.  D.  Campbell.  Jl— 

EAITSAS. 

ABILBNES- 

Badger  Lumbor  Co.  Al— 

Kruger  ft  CcAiner.  X. 

Rice,  Jobnta  ft  Nlo»)»r,  Bl- 

AI/rON- 

P.  W.  Gaunt.  Jl— 

ANTHONY- 

Badger  Lumber  Co.  Al— 


Badger  Lumber  Co.  Al — 

Jasper   ft  Boeke.  Kl— 

J.   B.   Bmlth  ft  Co.  IA-~ 

ARKANSAS  CITT- 
Badger  Lumber  Co.                    Al — 
Fontaine  &  Stanford.                  Jl— 
B.  F,  McLean.                                    U— 
Pond  Lumber  Co.  C 

ATCHISON- 

B,  L.  BroDkett.  n— 
Donneltan  ft  Roseger.  Jl— 
The  Lewla  Scbuli  Lumber  Co.  II— 
Jamea  Neabit                                Jl— 

C.  A.  Wright.  n— 
BBLOIT- 

Belolt  Lumber  Co.  n— 

ClilcB.go  Lumber  ft  Coal  Co. 
BURLINGTON— 

Brown-Farlah  Lumber  Co.       F 

Cogahall   Lumber  Co. 
CHANUTB— 

Chanute  Lumber  Co.  Fl— 

P.  B.  Dub&ch  ft  Co.  Cl-> 

Geo.  W,  Wllllama.  L 

CHBRRTVALB— 

W,   C.  DlcuB  ft  Co.  n— 

Long-Bell  Lumber  Co, 

W.   O.   Whitney   Lumbei 
Co. 
CHBTOPA- 

H.    H.   Long, 

J.   F.   BhleldB, 
CLAY  CBNTBR- 

Homo  Lumber  Co. 

L,   Kreeck. 


■   ft  Grain 


DEALERS  IN  CEMENT. 


KANSAS   (Cont'd): 
COPPBYVILI-B- 
Btowh  Supply  Co.  DI— 

W.    O,   Wbltney   Lumber  A   Grain 


Co. 


m- 


C01.UMBUS- 

C.  o.  Uetrler. 

CONCORBIA— 
Cblcntto  Liumbar  A  Coal  Co. 
tnidley  Lumber  Co.  n— 

Long-McCue   Lumber  Co.      R.   A. 
I^ng,    prea.,    Kansaa   City,   Mo.; 
Thoo.  J.  McCue.  aeo.,  treas.,  lagr. 
HI- 
DE BOTO- 

HedEBB  Bros. 
BLDORADO- 
B.  W.  Long-.  Jl— 

H.  H.  Vandenberg.  Jl— 


Watflon-BalTireg  Lumber  Co.    Ql— 
BURBKA— 

Rouaton  Lumber  Co.  Dl.~ 

POHT  BCOTT— 
T.  M.  Ford. 

Ft.    Scott  Hydraulic    Cement  Co. 

Qld 

Kansas  City  ft  Ft.   Bcott  Cement 

Co.  Fla 

C.  H.  Gardiner. 

A.  C.  Pennimaji  &  Bon.  II— 

T.  W.  Tallman  Lumber  Co.       H— 

D.  P.  Thomas. 
QALBNA— 

Lowdermllk   A  Wass. 
McClune  Cement  Co.  MSI 

L.  K.  Hoeller.  Hl- 

J.  H.  Smltb.  m.- 

Three  Link  Lumber  Co.  HI— 

GARNETT- 
S.  Crum.  n— 

Giillej-   A  Rice.  Kl- 

OIRABD— 


:.  Bell. 


A.  C.  Fair  A  Bro. 
HIAWATHA— 

O.   W.    Brown    Lumber   Co. 

Hiawatha  Lumber  Co. 

J.    V.    Mof-      • 

P,  F.  Bull 
HOLTON- 

Holton  Lumber  Co.  Gl— 

Logan  &  Brown.  Ql— 

HORTON— 

H.  Caughey  A  Bon;  J.  Greene,, rogr. 

HUTCHINSON-  ~ 

Kmerson  Carey.  12— 

D.  J.  Fair.  C 

Kansas  Lumber  Co.  CI— 

H.  A  Snyder.  L2— 

L.  J.  White.  Jl- 

INDBPBNDENCB- 
A  H.  Horstlck. 

IiOnK-Bell  Lumber  Co.  Al— 
Rock  Island   Lumber  ft  lltg.   Co. 


KANSAS  (Cont'd). 

lOLA- 

loU  PoitUnd  C«iiieiit  Co.    F 

A.  L  Taylor.  HI— 

JUNCTION   c'iTT— 
Badger  Lumber  Co. 
Geary  County  Lumber  Co,        HI— 
T.  Nicholson  A  Co. 
J.  B.  Wadlelgh. 

B.  F.  White. 
KANSAS  CITY— 

D.  C.  Enrlght  1031  S.  ISth  St. 
Frankenaeld    Sand      A      Fuel    Co., 
Central  Ave.  A  Kaw  R.  Ji- 

ff. A  F.  Horeeman,  106  N.  5th  St. 
K2— 
Interstate  Sand  Co.,  tlO  Minn  Ave. 

N 

A.  R.  James  ft  Son,  MS  Minn.  Ave. 
K2- 
The  Kaw  Valley  Lime,   Cement  A 
Coal  Co.  Nl— 

Star  Cement  A  Fuel  Co. 
Stewart  Peck    Band    Co.,  Kaw  R.. 

Wyandotte  Coal  A  Lime  Co.      Ub 
LAWRENCE- 

C.  Bruce  ft  Bon. 

C.   C.   Punnell  A  Co.  GI- 

A.  J.  GrltQn.  H- 
L.  S.  Pearce. 

Russfll,  Bowman  A  Co.  Jl— 
LEAVENWOHTH- 

A.  M.  Gelger.  Jl— 
P.  J.  McDonald.  n- 

MANHATTAN- 

C.  A.  Haulenbeck.  II— 

S.  N.  Hlglnbotbam.  G— p 

MAHTBVILLE— 
Lawrence  Lumber  Co. 

B.  O.  Webber.  Jl- 


mber  Co.  Dl— 


Eberhardt  A  Suderdorf . 

Lake  Superior  Lumber  Co.        Dl— 

Jeft  Towney. 
NEWTON- 

Kansas  Lumber  Co. 

Newton  Lumber  Co.;  John  Ollnger. 
prop.  Dlo 

Swarti  Lumber  Co.  HI— 

Woulfe   A  McGraw. 
OLATHE— 

J.  H.'  CoBgTOve,  Kl — 

Ilodges  Bros.  Gl— 

F.  R.  Lanter.  ^— 

Leldlgh  A  Have 
OSAGE  CITT— 

L.  M.  Helxer. 

Kansas  Lumber  Co. 
OSSAWATOMIB— 

W.  S.  Churchill, 

J.  E.  Clark  A  Co. 

J.  B.  BemlnKton. 
OSWEGO— 

J.  C,  Richcreek  Lumber  Co. 

O.    E.   Woode  A  Co. 
OTTAWA- 

B,  RohrbauKh  A  Co.  En- 

John  Halloran.  II— 

H.   R.   Harris.  HI— 

PAOLI- 

John  F.   Uerrlll,  Wea  A  Gold  Sta. 


U- 


U.  A.  Schroeder. 


m- 


DIRECTOEY  OF  AMERICAN  CEMENT  INDUSTEIE8. 


KEMTUCKI  (Cont'd). 

CABROLL.T0N— 

J.  W.   Baoterday.  Kl— 

O.  M.  Wood  &  Son.  n— 

CATLETTSBUHO— 

HH-hajn  &  Patton.  13— 

8.  H.  Nigh  &  Bro.  Qi~ 

COVINGTON-  „      ^   „  -- 

CovlHEton   Stone  ft  Sand  Co.  KI— 
Edward  Bplnka,  ITIS  UadiSOQ.  Kl— 

T.  W.  Spinka.  Ki— 

Anthony   Volmorlng,   17SD  Uadlson 

Thoa.  F.  Widrlg.  Nl— 
Brake  Wilding,  its  Qrecnup. 

Bernard  Wolklng.  Nl— 

CYNTHIANA— 
Frank  Asbury. 

Cynthlana  Lumbar  Co.  Jl— 
Harrison  County  Lumber  &  Coal 

Co.  Ml- 

J.   K.   Polndextar.  _ 

J.  W.  Bmlser.  MZ- 

DANVILLB- 

W,  B.  Denham.  H— 

B.   R,   Dlllahay. n 


Pamons  Lumber  Co.  

p.  a.  While.  HI- 

PITTasURG— 

J.  H.  Kitchen.  N 

Fred  MoHsman.  „ 

PlttHburg  Lime  &  Cement  Co.  Jl— 
ROBBDALE— 

Current  River  Lumber  Co.         Gl- 

SALINA- 

C.   Bberhardt.  J»— 

H.  H.  Jack  Lumber  Co.  Kl— 

Kanaas  Lumber  Co.  _ 

Loldlgh  &  Havens  Lumber  Co.    J. 

H.    Leldlgh.    prea.,    Kanaafl    City, 

Mo.;  W.  F.  Qrosaer,  aecy.;  H.  R. 

Banka,  treas.,  Kanaaa  City,  Mo.: 

A,  P.  Havens,  mgr.,  Minneapolis, 

KelMti  Bids-  &  Httrcantile  Co. 

H,  H,  Sudendort.  GI- 

ST ANLEY- 

Hedgea  Bros. 
BTHBLINQ— 

Fair  ft  Shaak  Mer.  Co.  Fl- 

Irlsh  ft  Quigley.  Hln 

TOPEKA— 

The  Builders'   Supply  ft  Material 
Co.    Wm.  Rynerson,  mgr. 

Chicago  Lumber  Co.  HI— 

Bwart  Lumbar  Co. 

Hanley  ft  Co.,  13S  W.  Gordon  St. 

W.  I.  Mlllto-.  Jl- 

J.   Thomaa.  Dl- 

TORONTO— 

Petty  Bros,  ft  Huston. 
WEIR  CITT- 

Irting-Bell  Lumber  Co,  A2— 

WELLINGTON- 

Amsden  Lumber  Co.  HI— 

Long-Bell  Lumber  Co.  B2— 

Rock  Island  Lumber  ft  M(g.  Co. 
WICHITA—  _  „        _„ 

American  Cement  Plaster  Co.,   TOO 

H.  S.  Hlnman,  2IS  W,  Second. 
L.  C.  Jackson,  112  B.  Market. 
J.  W.  Laldlaw,  67S  W.  Douglasa, 

O.  B.  Stocker,,  118  N,  Water,      n- 
J.  H.  Tumar,  GSG  W.  Douglaas. 
WINriELD— 

W.  M.  Pond  ft  Co.  C 

Bworts  a  Hertiler  Lumber  Co, 

ASHLAND- 
Aahland  Feed  &  Produce  Co. 

Asbland  Lumber  Co,  H— 

O.  F.  L.  Beckane.  Gl— 

Bush,    Watson    ft   Co.       _  n- 

W.  H.  Dawklns  Lumber  Co.  HI— 

jti,  Herrman  Lumber  Co.  C 

Jacob  Lelcht,  ffl.- 

B.  W.  Strack  Lumbar  Co.  P2— 

BOWLING  GREBN- 

DuBola  County  Lumber  Co.  D— 

The  Qladdeo  Lumber  Co.  m— 

W.  H,  Mitchell  ft  Co.  Jl— 

J.  N.  *  K.  M.  Ruseell.  U- 

SUas  Taylor,  J»- 


W.  W.  Smiley.  "T." 

Taylor  Terhune.  Ml— 

DAYTON-  _      „ 

M.  R.  Hunter,  Jr.,  EU  Tat  St.  N 

The  Newport  ft  Dayton  Lumber 

A.  waiter.  Jr.,  «th  ft  Boone  Bta. 
BAHLINGTON- 

Bt.   Bernard  Coal  Co.  Al— 

FLBMJNG8BURG— 

N.   S.  Dudley  ft  Son.  LI— 

FRANKFORT—  „ 

C.   B.  Collins.  Jl— 

M,  A.  Collins.  „ 

P.  C.  Bower  ft  Co.  JJ— 

Btagg  ft  Bacon.  R— 

B.  M.  Williams. 
FRANKLIN- 

T.  H.  Ford. 

FULTON-  „ 

G.  H.  Branaford,  Jl— 

W.  K.   Hall  Lumber  Co.  Kl— 

Pierce.  Ceauln  ft  Co.  HI— 

GEOHGBTOWN— 
J.  A.  Shropshire. 
J.  P.  Wayts  ft  Co. 

GLASGOW-  „ 

Dickinson    Bros.  Bl— 
Smttb  ft  Cook. 

HARRODBBURO—  „ 

Mitchell  ft  Bailee.  KJ- 

Rue  ft  Sullivan.  „**- 

H.  C.  ft  M,  L.  Vanaradall.      N 

HENDERSON- 

P.  A.  BUckwdl  ft  Co.  Kl— 

Norrls  Lockett  Co.  n— 


T.  W.  SPINKS^^ 

Sewer  Pipe,  Cement  Coal, 
Lime,  Sand,  Plaster,  Etc 

PlK«49  9ffl]tti....Covl«st.«.  Ky. 


DBALEBS  IN  CEMENT. 


KBHTDCEY  (Cont'd). 

HOPKINSVILLE- 

Dalton  UiiM.  Hl-~ 

Forbes  &  Bros.  CI— 

LEBANON— 

J.  F.  Barker  Lumber  Co.         Et-— 

J.  L.  UIIpp. 
C.  B.  Johnaton. 

Lebanon  Lumber  Co.  Ol— 

LEXINGTON- 

CoinbB  Lumber  Co.  Ol— 

L,  dea  CognalB  &  Co.  HI— 

Jno.  B.   Fitzgerald. 

Buford  A.  GravM.  Ul— 

F.  F.  Jnatice  &  Co.,  Spiing  ft  Vino 
St&  J-^ 

Qeo,  Land.  L 

Jno.  B.  Payne,  Kl~ 

F.  R,  Spottanood. 

louisvillb:- 

Borratt  Mfg.  Co.  At— 

C.  J,  Comstock.  XW  Lytle  Bt.  II— 
Chan.  H.  Connor  &  Co.  Ol— 

Falls  City  Artiaclal  Stone  l;o..  141 

E.  Main  St.  Nl- 

W.  J.  Hughes  &  Sons  Co.  Ol— 

LoulBVillQ  Cement  Co.,  SU  W.  Main 

Street,  Cla 

Ohio  Valler  Cement  Co.,  13S  Third 


Standard  Cement  Co.,  338  W.  Mstin 

St.  n- 
Owen  Tyler,  MS  Equitable  Bldg. 

Union  Cement  &  lime  Co.,  431  W. 

Main  St  Cib 
Utlca  Lime  Co.,  la  W,  Main  Bt. 

Fid 
WMtem  Cement  Co.,  247  W.  Main 

St.  Gl- 
LUDLOW- 

Ludlow  Lumber  Co.  Jl— 
MADISONVILLB— 

C.  E.  Owen.  Jl— 
L.  H.  Page. 

J.  B.  RoBB'e  Bona.  HI— 

Ruby  A  Co.  m— 

MATFIBLt>— 

R.  B.  Foster.  Kl— 
R.  D.  Robertaon  ft  Co. 
Jack  Webb. 

HATSVILLE- 

ColUns  &  Rudy.  02— 

Omer  Dodaon.  FI— 
M.  C.  Roraell  ft  Son. 

W.  B.  Mathews  ft  Co.  Ht~ 

MOHQANPIELD- 

T.  A.  Cartwrtght  ft  Bro.  Kl- 

Newman  ft  Richards.  II— 

Thornton  Bros.  Kl— 

B.   Q.   Waller  ft  Co.  Fl— 

TaunK  Waller  ft  Young.  II— 

MT.  STBRLINO- 

J.  S.  Harriott.  N 

McCormlck,  Lyons  ft  Co.  Ol— 

Moms  ft  Oreen.  Kl— 

NEWPORT— 

PotflT  AdoT  &  Son.  I— k 

H.  U.  AUm.  Elk 

Charles  Splnks  ft  Son.  CI— 
16 


KENTUCKT  (Cont'd). 

NICHOLASVILLB— 

M.   C.  Smith. 

B.  Wolf. 
OWENSBORO— 

W.  O.  Burnett. 

F.  T.   Quenther. 

W.  A.  Ouenther  ft  Sons. 

Venable  ft'McJotanston. 
PADUCAH- 

Barry  ft  Hennaberger. 

Covington  Bros,  ft  Co. 

H.  Q.  Terrell. 
FARIB- 

Ford   ft  Co. 

E.   F.  Spears  &  Bona. 

G,  W.  Stuart  ft  Co. 
Jacob  Bwarti. 

J.  H.  Thomas. 
PINBVILLE— 

A.  J.  Aaher. 

GatllfT  A  Porks. 

J.  J.   Gibson     ft  Bon. 
RICHMOND- 

L.   R.  Blanton. 

Covington,    Arnold  ft  Bros 

E.  Deatherage  ft  Co. 

Higglns  ft  LuTon. 

Letcher  &  Witt. 

Samuel  Hlos. 
RUS8BLLVILLB— 

Conner  ft  Cornel lua 

A.  McCarley   ft    Co. 
WllHon   ft    Clark. 

BHELBTVILLB— 

J.  P.  Allen,  Jr. 

L.  H.  Qruber  ft  Sons. 

W.   H.   Hall  ft   Bon. 

M.  H.  Harbison  ft  Co. 

J,  J.  Ramaey  A  Bros. 

D.  N,  Sharp. 
SOMERSET— 

W.  D.   Chestnut. 

Compton  &  Cain. 

John  Kline. 

R.  J.  Bmlth  ft  Co. 
VBKSAILIJSS- 

Thoa.   R.   Shaw.' 
WINCHBSTER- 

G.  D.  HcCuUum.  ] 

Perry  ft  Evans. 

LOUISIAKA. 

ALBXANDRIA- 

C.  N.  Adams. 

HoOman   ft  Wilson. 

L.  A.  Stafford. 
BATON  ROUOE- 

John  J.  CapdeviUo, 

Oarlg,    Wilson   ft   Co. 

Jones  ft  Whllaker. 

Ronalds  on -Puck  8tt  Co.,  Ltd. 
CROWLEY- 

Lawronoe  Bros. 

ThoB.   J.   Toler. 
D0NALD80NVILLB— 

C.    Kline. 

B.  Lemann  Bros. 

C.  &  L.  Maurln. 
FRANKLIN- 

A.  A.  Delahouaaye. 
HOUMA- 
Bmlle  Da  Isle. 
A.  M.  ft  I.  C.  Dupont. 
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LOUISIAITA  (Cont'd). 
JACK80N- 
Dudley  Bros. 


E.   H.  Vardenbaumen.  Ql— 

luVKE  CHARLES— 
John  Buck  &  Son. 
W.    P.   Duon   Brick  &  Supply  Co. 


Keller  Orocer  Co.,  Ltd.  U- 

Mayer  Bros.  01— 

Monroe  Grocer  Co.,  Ltd.  Dt- 

Monroe    Hdw.    Co.,    Ltd.  Hl- 

Southem  Qrocer  Co..   Ltd.         Ol- 
Bugar  Bros.   Co.,   Ltd.  Jl- 

MORGAN  CITY— 
The  Berwick  Lumber  Co.,  Ltd. 

01- 
BrowDwell-DreweB  L.   Co.,   Ltd. 


Ainarlcan    Portland    Ceroeat    Co., 

Ltd.  Kl- 

Annlston  Lime  A  Btone  Co.      SZ— 

Barrett     Mfg.    Co.,      SIO     Hennen 

BWg.  Al- 

P.   H.   Bayley,   BH  Union   SI,     Mlk 

W.   W.   BlarcB,   Ltd,  CI— 

Jamei   Q,    Clark,    408  Magazine  8t 

HI— 

J.  J,  Clark  Co..  Ltd.,  mi  Julia  St, 

Ki- 

Jtunes  Demourelle  ft  Sou,  «0S  N. 

BMlB  St 


Maurice  FalUl,  834  Masazlna  Bt 

la— 
T,  P.  Flanasun,  Sll  Baronne  Bt. 

T.  Codman  Ford,  IM  Baronne  Bt. 
F.  Jahncke,  ns  Howard  Ave.   Bl— 
Jahncke    Navigation    &    Improve- 

ment  Co.,  Kit  Howard  Bt. 
Irwin  Jamison,  U£  Carondelet  St. 
Peter  Judlin,  3311  N.  Bamput  St 

J.  Watts  Kearny  &  Bona,  4ZS  Ora- 
vler  St.  HU 

Kracke     Sc     Ftandera,    C30    Qravter 

St.  m- 

Lagarde    Lime     &    Stone  Oo,.     22« 

Carondelet  St. 
Oearce  M.  Leahy,  NS  Camp  St,  Ji- 
ll. McWilllamB.  Ltd.,  342  Camp  St. 
National  Bldg.  Supply  Co.,  413  Ca- 
rondelet St.  Gl— 
New     Orleans     RooHng     ft     Metal 

Works,    92  Lafayette  St. 
Ong-HlUer  Co.,   Ltd.,  534  MHBOzlne 
St  Dl^ 

Harry     Stevens'     Bons'     Co.,     SW 

UnfoQ  St. 
Edward    Tbompaon,    G30    Natchex 


.  H.  White  Co.,  Ltd.,  682  Gravler 


OpelouHSB  Lumber  Co. 

A.   C.  Skilea. 

J.  T.  Stewart. 
PLAQIIBMINE— 

David   AltemuB. 

F.  H.  Scharff. 
8HRBVEPORT- 

Agurs   &    Kingsmore. 

C.    C.    Hardman. 

W.  K.  Henderson  Lumber  Co.,  Ltd. 


Jl- 


m— 


MAINE. 

AUBURN— 
Bearce,   Wllaon  &  Co.  Bl— 

Jno.   Dlngley  ft   Co.  Jl— 

AUOU8TA- 

A.  M.  Brown.  Kl- 

Chas.  N.   Cunningham. 

Eastern  Contr.    ft  Agency  CO. 

L,    Haskell   Co. 

E.  J.   Phllbrick.  U— 

BANGOR— 

H.  F.  Bailey.  a 

A.    Chapln   ft  Co.  Ql— 

Eugene  Danforth,  HI— 

H.  B.  Dunning  ft  Co.  QeorBe  W. 
Dunning,  pres, ;  Jamea  A.  Dun- 
ning, secy.;  John  G.  Dunning, 
treas.  ft  mgr.  Ol— 

A.  R.  Hopkins  Co.  EL— 

John  Roas  ft  Son.  Ql— 

BATH- 

Read  Nichols  Co.  L 

BELFAST- 

Cooper  ft  Co..  28  Front  St.         Jl- 
BBRWICK- 

Oarar  C.  Davis.  K 

John  Mathews. 
Bl  DDE  FORD— 

C.   K,   Banks.  HI— 

J.  a.  During  ft  Sons.  Ol— 

BOOTHHAT  HABBOR- 

C.    F.   Dodge.  LI- 

BRE WE  R— 

Richard  H.  Holyoke.  Jl- 

BRIDGTON- 

Fred  C.  Knlgbt 

Wales,   Hamblen  ft  Co.  H— 

BRUNSWICK— 

Chaa.   E.   Hacker.  Kl— 

L«rk1n   D.    Snow,  II— 

BUCKSPORT— 

E.  B.  Gardner  ft  Co.  Jl— 

CALAIS— 

Boardman  Bros. 

Chase,  Barker  ft  Oo. 

James  Murchle  &  Bona,  B2- 

Johii  G.  Murchte  Co.  ID— 

Todd  Bros.  CI— 

CAMDRN- 

Blrd  BroF.   ft  Wllley.  Ql- 

Mark  0.  Whltmoro  ft  Oo.  HI— 


;  (Cont'd). 

CARIBOU- 

Oeo.  O.  Goodwin  Co. 

B.  P.  Orimea. 
DBXTBR— 

W.  H.  Carr. 

a.   A.   DuBtln. 

F.  W.  Paraona. 
DOVBR- 

Sawyer  A  Olfford. 
BASTPORT— 

Geo.  W.  Capen. 

B.  B.  MorUn  ft  Son. 

8.  L.  WadBworth  A  Si>n. 
BIJLS-WORTH- 

MorrUon,  Jo;  ft  Co. 

Stmtton  ft  Weecott, 
FAIRFIELD— 

F,  J.  Savage. 
PORT  KENT— 

laaac  H.  Page. 
POXCROPT— 
BabBon  ft  Co. 

A.  W.   Gllman  ft  Co. 

B.  A.  Ireland  Co. 

W.  M.  Steward  ft  Son. 
GARDINER— 
Dlngley  &  Decker. 

G.  H.  Harrington. 
A.  N.  Potter  ft  Co. 
Win.  Wiley. 

HATJ-OWELI^ 

Prank  8.  Wlngtlte. 
HOULTON— 

Isaao  H.  DftvU. 

Richard  L.  Tumey. 
KBNNEBUNK— 

Wm.  Bartlett. 

Chaa.  F.  Tarbox. 
LBWISTON- 

Bearce  &  Wilson. 

J.  Ta  Haye«  ft  Co. 

John  N.  Wood  Co. 
HACHIAS— 

Crane  Bros. 

W.   C.   Holway. 

E.  I.  White. 
IIADISON— 

J.  H.  Kmery  ft  Co. 
MECHANIC  PALLS— 

C.  B.  CummlngB  ft  CO. 
MILLTOWN- 

8.  S.  Pineo. 


HADTX   (Confd). 

NORWAY- 

C.  B.  CummlnKe  A  Son. 

Chae.  L.  Hathaway. 

H.  L.  Home. 

C.  N.  Tubbs  ft  Son. 
OAKLAND- 

H.  A*.  Burreii. 

OLD  TOWN- 

Oacar  T.  Brown. 

George  A.  Gray. 

Elem  T.  Hart  well. 

Andrew  J.  Sampson. 
ORONO- 

A.  J.  Durgln. 

P.  C.  Park. 
PITTSPIELD- 

Getchell  ft  Chandler. 

T.  G.  Lancey  ft  Co. 
PORTLAND- 

Chas.  S.  Chase. 

Coi  ft  Ward  Co. 

Lord  Bnw.  Co. 

Portland  Pipe  Co. 
ROCKLAND- 

Q.  P.  Ayres. 

Chas.  B,  Bicknell. 

Parrand  Spear  ft  Co. 

W.  H.  Glover  Co. 
RUM  FORD  FALLS— 

John  M.  Dolley. 


R.  D.  Rowles  ft  Co. 
THOMABTON- 

J.  A.  Crelghton  ft  Co. 

J.  O.  dishing  ft  Co. 
WALDOBORO- 

J.  T.  Gay  ft  Bon. 
WE8TBROOK— 

Phillips  ft  Webb. 

MASTLAITD. 

ANNAPOLIS— 
8.  ft  M.  Basil.  108  Pearl  St. 

C.  W.  Martin  ft  Co. 

Fa  net  t  ft  Parlett. 
ARLINGTON- 

Chas.   T.   Cockey,  Jr. 
BALTIMORE- 

J,  A.  Aller's  Sons,  Charles  A 


Sta. 


n  Cem 


t  Co.,  m  at.  Paul 


,^ny  Information  on 


Cements  "■■  '^ 
or  Cement  Machinery 

Witt  be  ftimiihed  on  reque-tf  t>y 
the  TublUherj  of  this  "hooK .... 

Mtincipat  Engineering  Co. 
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HABYLATTD  (Cont'd). 

BALTIMORE    (Cont'd)— 
Edward  Brady   &   Sod,    915    Park 
Ave.  m- 

Jno.     Bullock    ft     Sons,    229  Smith 

Henrr  CIn'rk,  Fremont  ft  Wlnchea- 
ter  8t8.  Ml- 

WitL  Wirt  CUiks  &  Son,  iig  Gay 
St.,  S.  Jii 

Samuol  J.  DlKBTfl  ft  Sons,  TOT  S.  Car- 
oline St.  II- 

T.  M.  Dlnemora  &  Co.,  «•  O'Don- 
nell  81.  Jl— 

Wm.  C.  Dltman,  UO  B.  Monument 
St.  32- 

Frederlch  Ellenbrok,  2104  Frederick 

J.  T.  Plautt  ft  Co..  122*  Penn  Ave. 

Oeo.  A.  Qegner,  Baatem  ft  Clinton 
Aven.  Jl- 

Jotin  G.  aesner. 
M.  F.  Gore,  608  Law  Bldg. 
Bobt.  S.  Green,  f"  "  "' 

S.  M.  Hamilton  ft  Co.,  ' 


The  Lime  &  Comant  BichanKa  of 
Baltimore  City,  Bulldere'  Bi- 
chanKe  Bldg.  Chas.  H.  Claasen. 
Preu.;  Ben).  Wallla.  V.  Pres.:  Ad- 
dison H.  Clarke,  Becy.;  Wm.  A. 
AUerB,  Treaa. 

Maryland  Cement  Co..  IS  Builders' 
Exchange.  Bid 

■UiyUnd  Lime  &  Cement  Co,  aig 
BowVs  Wharf,  Did 

National  Building  Supply  Co.,M(ra. 
Record  Bltlg.                                  Fi- 
ll. Noble  ft  Co.,  IS  8.  Qay  St.    Jl— 
J.  L.  Robinson.  30!  Fidelity  Bldg. 
Sltengerman  A  Bro.                     Ml— 
Walbrook  Coal  ft  Supply  Co.,  Mont 
Avo.  ft  W.  Md.  R.  R.               L2~ 
Benjamin  Wallls  ft  Co..  210  B.  Lei- 
Ineton  St,                                     II— 
L.  J.  Warren,  m  Palls  Ave.    Dl— 
Frank  D.  Watklns  ft  Co..      C 

BEL  AIR— 
Han  way  &  Keen. 

BRLNSWICK- 
J.  P.  Kam  ft  Bro.  Jl— 

Ceo.  Swank-  II- 

CAMBRIDQE— 
J.  B.  Brown,  Race  Bt.  Jl— 

Cambridge  Mlg.   Co.,   Mill  No.   3. 

Ql— 
J.  H.  Hubbard,  Race  St.    - 
Uubbnrd  &  Skinner.  II— 

CANTONBVILLE— 
John  B.  Wilson  ft  Co.  Gl— 

C  HE  STE  RTOWN— 
J.   D.    Bacchus.  Jl— 

W.  8.  ft  A.  M.  Culp.  Jl- 

8.  F.  Smith.  Jl- 

CRISFIELD— 
A.  B.  Cochran  A  Co.  Gl- 

CUMBERLAND— 
Cedar  ClIfTs  Cement  Co. 
Cumberland   &  Potomac   Cement 
Co.  Gl— 


MAKYLAHD  (Cont'd). 

CUMBERLAND  (Cont'd)— 

Cumberland  Hydraulic  Cement  & 
Hanofactuiine  Co.  Cic 

The  Kemeweg  Co. 
The  J.  C.  Orlck  Bon  Co.  Dl— 


12— 


Potomac  Cement  Co. 
BLKTON- 

Keys  ft  Miller  Lumber  C 
FROSTBL'RG- 

Joshtia  Johnson. 

Norman   Wllbelm. 

Wllllson  Bros, 
HAGERSTOWN- 

Victor  CuBhwa  &  Son. 

J.  V.  Jamison. 
HAMPDBN- 

J.  P.  Benson's  Sons. 
HANCOCK- 

Brldgee  ft  Henderson.  . 

Konnd  Top  ~   ' 

HAVRE  DB 

C.  C.  Pusey  A  Co. 
LAUREL— 

C.  F.  Shaffer. 
POCOMOKB— 

ThoB.  J.  Veasey. 

F.  M.  WIlBon  ft  Co. 
PORT  DEPOSIT— 

J.  M.  Campbell  &  Co. 

Port  Deposit  Store  Co. 

rockville:- 

Oscar  L.  Johnson. 
Wm.  W.  Wei  ah. 
BALIBBURT- 
Wm.  A.  Crew. 
Farmers'  A  Planters'  Companj 

Salisbury  Lime  &  Coal  Co. 
WE  STMINSTER— 
Gilbert  A  Gehr. 
The  Lumber  A  Coal  Sup.  Co. 


Gl— 

MASSACHUSETTS. 
ADAMB- 

L.  J.  FoUett  ft  Son. 
AME8BURT- 

H.  U.  Bean  A  Son. 
AMHERST- 

C.  R.  Elder  ft  Co.  I^-- 

Frank  B.  Smith.  Ml— 

ANDOVER— 

Hardy  &  Co.  II— 


ARLINGTON— 

Plercp  ft  WiDn  Co. 
ATTLBBORO— 

C.  L.  Bo  wen. 

E.  O.  Dexter. 


Gl- 


BOSTON- 
Andres    Broa.,    GOT   John    Hancock 

Bldg. 
Berry  ft  Ferguson,  10!  State  St. 


DBALBRS  IN  CEMENT. 


HASSACHUSBTTS   (Cont'd). 

BOSTON   (Cont'd)— 
Boston  Flr«  Brick  Co..  IH  Devon- 

shtrG    ai. 
Bryant  &  Kent.  !0  Kllby,  Rm.  14. 

Ol- 
Chapman   &  Boden.  Dl— 

CurllB  &  Pope  Lbr.  Co..  7H  Albany. 


P.  B.  Elktna  A  Co.,  S  Deacon  8t. 
Flake  ft  Co.,  IM  Devonahlre.      Dl- 
Geo.   B.   PtOBt,   *SS  Neponset   Ave.. 
Nep.  Hl- 

Bam  ft  Carter  Co.,  fi«0  Albany  St. 


WllUani  T.  Husoey.  L — 

AuEUBtua  F.  liash  (Afft.). 
Leatherby   &  Co,  L — 

D.  W.  Lewis.  192  Devonshire  Bt. 


William    C.    More 


Harbor  at. 

Waldo  Bros.,  loa  HiUc  Cib 

Watien  Brothera  Co.,  143  F«denU. 

Cii 

cu 

S.  A.  White,  SG  High.  n— 

B.  H.  Whitney.  3G  Arch  St,  Jl— 

WiadMi  Cemont  Co.,  446  Albany 

St.  Gi— 

Oeo.  H.  Wood  Co..  131  Medford. 

I, 

Win.  H.  Wood  A  Co..  Broadway  and 
M,  Carobrldgoport. 

braintrbe:— 

B.  H.  Wood  sum  Co. 


laham  Mitchell  &  Co., 

CAMBRIDn 
Burdett  ft 
David  P.  ] 

A.  A.  BIston  ft  Co.,  99  Broadway. 

n— 
Geo.  W.  Gale  Lumber  Co..  tM  Main 


M.  P.  Tracy  ft  Son.  74  Boyl«ton  St. 
L.  P.  Boule  ft  Son.  Ql- 

Wan«n  Bros.  Co„  Potter  St  sear 
3d  St.  Oil 

W.  p.  Webster  Cement  Co., 


MASSACHUSETTS  (Cont'd). 

CHEL8BA- 
Chapman  ft  Soden.  Di— 

Richardson  ft  Co..  S41  Broadway. 

8.  B.  Tusar  ft  Co,.  Ul 

at.  nj- 

CHICOPBB- 
Dennls  O.  Canty.  U— 

Patrick  Rourke.  HI— 

CLINTON— 
N.  L.  Hows.  n- 

CONCORD— 
James  B.  Wood  ft  Son   Co.  11— 

DANVERS— 
Am.   Chemical  Co. 

DBDHAM— 
Curtis  &  Pope  Lumber  Co.        Cl~ 
Fisher  Churchill  Co.                     12— 
Fisher  ft  Bills.  L 

A.  Fisher. 
BASTHAMPTON— 

EVERETT-' 
S.    O.   Currier  &  Co.                        11— 
Green  ft  Harrington.  L 

D.  P.   Murphy.  Gl— 
FAIRHAVEN— 

BenJ.   P.    NIckerson.  Nl— 

PALL  RIVER— 
Byron  W.  Anthony.  Gl— 

Borden  &  Kemington.  Gi — 

•-    ■    " Cl- 

Gi- 

Ml— 

HI— 

ThoB,   Kindle,  Jl- 

WUllnrd  M.  Petty.  N 

Staples  Coal  Co.  CI- 

FITCHBURG- 

B.  A.   Cook.  11- 

E.  N.  CummlnBH  ft  Co.  Hl- 
Damon  &  Gould  Co.    W.  B.  Damon. 

Prea.;  W.  T.  Hidden.  Secy;  R.  D. 
Gould,  Treas.  Fl— 

Lawrence  Sons  &  Co.  12— 

FLORENCE— 

Chaa.  O.  Parsons.  II— 

POXBORO— 

J.  W.  Carpenter  &  Son,  Kl— 

Turner  BroH.  LI— 

FRANKLIN- 

Jas.  F.  Ray.  Dl— 

O.  P.  Metcair  ft  Sons.  Hi— 

FRANKLIN  PARK— 

Bryant  &  Kent.  Gl— 

GLOUCESTER- 

Frank  O.   Grlffln. 

L.   B.  Nauss  ft  Sona.  Gl— 

GREAT  BARRINQTON— 

John  A.    Brewer.  G3- 

Burget  &  Lewla. 

Geo.  D.  Goodrich.  HI— 

Thomas  ft  Palmer.  12— 


Bt. 
Wm.  1 


k  Co., 


01- 
Broadway. 


Pranklln  Co,  Lumber  Co,  HI— 

Greenfield  Lumber  Co. 
J.  B.  Lamb. 
HAVBRHILL- 
D.  D.  Chase  Lumber  Co.,  *  Waah- 
Inston  St.  HI— 

J.  O.  Ellison  ft  Co.  L 

M.  8.  Holmes,  Ut  WashinKton  Si 


■   Dl- 


.  UesBloser,  1 


N- 
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HASSACHUSBTTS   (Confd). 

HAVBRHILL   (Confd)— 

A.  H.  Saltmarah,  M  Arch  Bt. 

A.  T.  Steams  lAimb«r  Co.,  U4  Dev- 

on«hlr«  St. 
Taylor-Goodwin  Co..  »  Main  St. 

Dl- 
Prank  P.  Woodwm,  92  Pleat  St. 


J.  W.  Whitney. 
Wilder  &  KlmbaJl. 
HOLTOKE- 
Qea  L.  Boswortb  A  Co. 
Dennis  J.  Landera. 
Lynch  BroB. 


HASSACHUSBTTS    (Confd:). 

MED  FORD  (Cont'd)— 
HlKbland   Coal   Co.,    Harvard  Cor. 

Winchester  St. 
B.  B.  I<ocke,  T»  Florence  8t. 
Medford  Moulding    ft    Mantle    Co.. 

Winchester  nr.  Harvard  St.  N 

New   Hampshire   Dumber   Co.,   EtO 

Boston  Ave. 
J.  E.  Ober  ft  Bon,  493  High  St. 
Thatcher  ft   Uttlefleld,  CIC  Boston 


LAWRENCE— 
James  Chambers,  S  Broadway  Ave. 
George  L,  Oage,  G94  Essex  St,  N 

D.  J.  O'Mahoney  ft  Co,.  Ifil  Hamp- 
shire Bt.  F— — 

M.  O'Mahaney,  S  West  St        F 

O,  E.  Runnells,  S  Jaciuan  Bt.    II— 

LEE- 
W.  H.  Baldwin  ft  Bon,  Jl- 

Deely  ft  Sons.  KI— 

LBOMINBTBR— 
Wm,  A,  Fuller  &  Co,  Fl— 

LOWELL— 
Bdward  Cawley.  Jl— 

Connors  Bros.  L 

Philip  P.  Connors  ft  Co. 

Chas.  E,  Howe.  Ml- 

Wm.  B,  Livingston  Co.,  13  Tlioni- 
dilce  St  W.  E.  Livint^on,  Pioi,; 
H.  8,  White,  Sec^y-;  Wm,  Liv- 
inzaton,  Treu.  I  in 

dTa.  Bu  ill  van. 

E.  A.  Wilson  &  Co,  Jl— 
LTNN- 

John  W.  Blaney  ft  Co. 
J.  B.  ft  W.  A.  Lamper,  Fl— 

James  H.  Ryan,  797  Washington  St, 
William  C.  Whlttredge.  Ml— 


F.  A,  Drew  A  Co, 
HARBLEHEAD— 

John  L.  aUbert. 

M.  Gilbert  &  Bon. 

J,  B.  Martin  &  Co. 
MARLBORO- 

Blllott  Lumber  Co. 

J,  J,  Hanley. 

A,   B.   Howe  ft   Co. 
MAYNABD— 

W.  A.  Haynes  ft  Co. 

W.  P.  Lltcbfleld, 

Thos.  P.  Parker. 
MEDFORD— 


Samuel  H.  Hellen,  Renwlck  Road, 

R.  F.  Hudson.  Ul— 
Newell  ft  Walker,  WyomlnK  Ave. 

METHUEN- 

Archlbald  &  Dunn.  Gl— 
Frank   Buckmtnster. 

B,  Mahoney.  Jl— 
Richardson  Bros, 

MIDDI.EBOROUGH- 

P,  H,  Pierce  ft  Co.  d- 

J.  K.  ft  B.  Sears  ft  Co.  m- 

MILPOBD- 

H.  A.  Barney.  n- 

L.  A.  Cook. 

P.  P.  Field. 

William  Johnston  ft  Co,  U— 

Will  isms  Bros. 
MILTON— 

O.  S.  Godfrey  ft  Son.  Dl— 
NATICK— 

J.  W.  Doon  &  Son.  Ql— 

W.  D.  Parlin.  HI— 

Chas.  A,   Pooke.  Gl— 

C.  and  J.  A.  Underwood.  11— 
NEW  BEDFORD— 

F.  T,  Akin  &  Co.  Bl— 

8.  a,  Paine  ft  Bro,  n— 
Chas.  S.  Palsler,  ItO  N.  Water  St. 

Robt.  A,  Sherman  ft  Bon.  n— 

NEWBURYPORT— 

James  C.  Colman.  Jl— 

L.  M.  Hatch  &  Son.  Jl— 

NEWTON  CEKTER— 

A.  K.  Drake.  U— 

Paul  Luther  ft  Co.  Hi— 

Arthur  Uuldoon.  1,— -— 

Warren  ft  Hill  Coal  Co.  n- 

NEWTONVILLB- 
C.  A,    Harrington. 

NORTH  ADAMS— 

Alderman  ft  Carllale.  n— 

Burllngam    ft    Darby'a    Co.  GIJ 

Potter  Brothers  ft  Co.  Dl— 

NORTHAMPTON— 

W.  N.  Potter  A  Sons.  Dl— 

John   A.   Sullivan.  II— 

PALMER— 

F.  F,   Marcy.  Ql— 

PITTSFIELD- 
J,  H.  Butler  Lumber  Co..  108  Tenn. 
St.  HI— 
Dodge  ft  Devannr.  ISO  Columbus 
Ave.  Qt- 
Oale  Lumber  Co..  Oak  near  Lin- 
coln St.  Hl- 
C.  C,  Oamwetl,  K  Columbus  Ave. 

GlentE  A  Cheney.  46  Clapp  St. 
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HASSACHUSETT8    (Cont'd). 

PITTS  FIELD   (Cont'd)—  ■ 
Howard   &   Morrow.   &8   North  St. 

n- 

J,  W.  Klrchner.  ISS  North  Bt.    I— J 

Z.  A.  Ward,  Center  ft  West  BU, 
PLYMOUTH— 

Anthony  Atwood.  U— 

Edw.  B.  Atwood.  m— 

L.  T.  RobblnB,  HI— 

PROVING  ETOWN— 

Lewis  ft  Brown.  II— 

QUINCY— 

T.  H.  Crane  ft  Bona. 

J-.  A.  Richards  &  Bon.  d— 

"  ■    eln,  39  Quarry  St. 

ft  Bon,  12  Common  _.. 

and,  SR  Hancock  Bt.  MI- 
RE AD  ING— 

Bancroft,  Wendell  &  Co.  Jl— 

8AL.EM— 


James  Falrfleld. 
Geo!  W.'  Pickering. 


_ „  I 

BOMBRVILLE— 

Highland    Coal    Co..    3S7    HlKblaDd 
Ave. 

W.  A.  Sanborn,  ft.  of  N.  Union. 
BOUTHBRIDQE— 

AuBustUB   Daniels.  Jl— 

SOUTH  FRAMINOHAM— 

A.  Falee  ft  Sons  Co.  n— 
SPRINQFIBLD— 

The  J.  a.  Noble  Co.,  2trZ-aM  Lyman 
at.  Jl— 

Timothy  Shea.  n— 

STONEHAM— 

H.  A-  Emerson  ft  Co. 
SWAMP6COTT— 

Titus  ft  Poore.  I 

TAUNTON— 

Btaples  Coal  Co.  C2- 

WAKBFIELD— 

J.   M.    Perley.  Hl- 

Wakefleld  Lumber  Co.  M2— 

WALTHAM- 

G.  Frank  Frost.  Jl— 

Waltham  Coal  Co.  HI— 

WATBRTOWN- 

W.  H.  Pevear  ft  Co,  Jl— 

Cheater  Sprague  ft'Co.  HI— 

WBB8TER— 

L.  E.  Pattlson.  Ol- 

Oscar  Bchumway.  HI— 

WBSTFIBLD— 

B.  T.  Hlldreth. 

L.  Oladwln,  Jr.  I-m 

P.  J.  Mahony. 
WEST  NEWTON— 

C.  P.   Eddy  ft  Co.  Ql- 
WEYMOUTH  LANDING— 

I.   B.  Rheyene  Co.  01— 

W.  P.  Sanborn  ft  Co.  II— 

WCBUHN- 
Barker   Lumber  Co.  El— 

J.  F.  Winn  ft  Co.,  375  Main  St.      Jl— 

WOLLA8TON— 
Loud  ft  Tubore. 


The  (3eo.  W.  Carr  Co.,  G18  Main  St. 
J-] 
B.  B.  Crane. 
B.  F.  Marah.  E— k 

F.   B.   Powers.  Gl— 

Rice  ft  Qrlffln  Mfg.  Co.  Hi— 

The  Bmlth-Green  Co.  □— 

Stone  ft  Foster.  II— 


WCHIOAH. 

ADRIAN- 
D.  M.  Baker. 
Thos.  Qlmbert. 
Leah  ft  Young  Co. 
Mftttbei  Btoi,,  s8-6a  H.  Main. 


Ql- 


Ei- 


T.  E.  Steele.  11- 

ALLEGAN— 
Abell  ft  Phillips. 

John  Cryden.  LI— 

H.  U.  Dunning. 
Frank   Green.  HI— 

ALMA— 

Alma  Produce  Co. 

Tinker  ft  Hannah.  L 

ALPENA- 

Alpena  Portland  Cement  Co.,  John- 


ia- 
ANN  ARBOR— 

Louis  Rohde.  H- 
BATTLE  CREEK— 

W.  N.  Dibble.  N 

Durable  Cement  ft  Post  Co.  Fl— 

Fayette  B.  Green.  Kl— 


M.  M.  Lewis. 

A.  J.  Mlllen.  N 

Monolith  Portland  Cement  Co. 
I.  H.  atlles.  I 

BAY  CITY— 

foutell  Bros,  ft  Co. 
hoa.   F.   Madden.  ( 

F.  P.  Young.' 

BAY  shore:— 

Bay  Shore  Ume  Co. 
BELDING— 

E.  Chappie. 


Hl- 


BellBlre  Portland  Cement  Co. 
BENTON  HARBOR— 

Jas.  McDonald.  L 

W.  P.  Robblns.  Gl— 

Btevena  ft  Morton  Co.  Ol— 

C.  Hansen.  Ml— 

BIO  RAPLDB- 
Reynolds  ft  Co. 
W.    J.    BlOBS.  Kl- 

BLISSFIBLD- 
The  Phillips  Company,  Ltd.       II— 

BR0N30N— 
Bronson  PortUnS  Cement  Co.  Eie 
Nichols  ft  Reynolds.  Jl— 

CADILLAC-    . 
William    Cassler.  II- 

C.  J.  Manklelow.  LI— 

Stewart  ft  Anderson. 

CALUMET- 
Armstronj  ft  Thielman.  Fl— 

Bajarl  ft  Ulseth.  FI- 

Thos.  M.  Lyon.  Ol— 
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MICHIGAH  (Cont'd). 
CARO- 
JW.  Hulls.  Ki— 

T.   E.   Kelaey. 

T.  W.  Vantlne.  L 

Vantlne  &  Oardner. 

M.  H,  VaugJin  &  Co.  II— 

CASBOPOLIS- 

Hayden  &  Toropsett. 
CEDAR  RAPIDSt- 

Wm.  KlnB  &  Co. 
CHABLBVOIX- 

Brown  Brew. 

H.  WlddtfleW,  Kl- 

CHARLOTTB- 

MlUer  A  Hamilton.  HI- 

Webster  Cobb  &  Co.  Fl- 

CHEBOYGAN- 


Jl- 


.  -, il  ft  Co. 

!.  &  A.  McArthur  &  Co.. 
COUJWATKR— 


Wolverine  Portland  Camant  Co. 
CONSTANTINK— 

The  ConHtantlnG  Lumber  Co,       Jl— 
CRYSTAL  FALLS- 

Crysta.)  Falla  Lumber  Co.  Kl— 

Bay  Kimball  Co. 

Kimball  Lumber  Co. 
DELRAY- 

Jas.  Burli. 

Wm.  J.  Fraaler. 

Jos.   Klnnell.  m- 

Jake  Miller. 

David  aplcer. 
DETHOIT- 

John  Archer,  II— 

Brady  &  Co.,   11  Woodward  Ave. 
N-- 

Detrolt  Portland  Cement  Co.     Fl— 

Horace   H,   Dickinson,    US    Qrand 
River  Ave,  Gl— 

Jae.  T.  Eaman  Coal  Co.,  7S  Wood- 
bridge  St,.  West.  Kl— 

Bsyptiui  Poitlsad    Cement    Co., 
71a  Cnion  Trust  Bldg.       H 


Co. 


Dl— 
Cement  and   Coal 


CI— 


Georse  Heal,  «9  Baker  St, 
W.   E.   Heames  &   Co.,  JB  Wood- 
bridge  St.,  West.  Fl— 

F.  B.  Holmes,  306  Hammond  Bldg. 
H— c 

Henry     Houghton,     SOt     Hammond 

Bldg. 
Indiana   Portland    Cement   Co. 

IoIa  Portland    Cement    Co.,  11 11 
Hsjeatlc  BldK.  F 

F.  P,  Jones,  2Di  Bcaublen  St. 
Lewis  &  Wlckay,   9M  Grand  River 

Ave, 
C.   H.   Little  Co.,   3«  Atwater  St.. 

Michigan     Portland     Cement    Co., 


Pltteburgb  Artificial  Stone  Co.,  *» 


KCHIGAjr  (Cont'd). 

DETROIT   (Cont'd)- 

Pyr&mid  FortUnd  Comeat  Co.,  S5 

Koffat  Blk. 
Standard  Portland  Cement   Co.,  811 

Hammond  Bldg. 
C.   P.   Steinhelaer.  LI— 

F.  B.  Stevens.  12  Orlswold  St.  £U 

G.  A.  Stewart,  1«  Grand  River 
Ave.  Kl- 

Thomas  Bros,  St  Co.,  Tit  Hammond 
Ave.  U- 

Wabssh  Portland  Cement  Co.,  91a 
Union  Trust  Bldg.  Cid 

Wellaton  Portland  Cement  Co,,  IWo 
MaJcBllc  Bldg.  El— 

DOWAQIAC— 

G.    E.    Bishop.  n- 

DUBAND- 


Har 


Kl— 


IcBrlde  &  Son. 
BATON  RAPIDS— 
Spears  &  Scolleld.  Jl— 
WebBter,  Cobb  &  Co.  Fl— 
ELK  RAPIDS- 
Elk  Rapids  Portland  Cement  Com- 
pany. FW 
BSCANABA- 
Jamea  Drusb.                             N 

A.  Garmache.  Ml — 
The  I.  Stephenson  Co.  Al— 
O.  C.  Stigath  &  Co.  Kl— 

FARWEIJ^ 

Parwe!!  Portland  Cement  Co,  HI— 
FENTON- 

B.  Potter. 

Fred  Welch.  Jl— 
FLINT- 

G,  A,  Cotharln.  Gl— 

Hall  &  Co.  m 

S.  C.  Randall  A  Co.,  F,  A  P.  H.  R. 

a.,  bet.  N.  2d  &  N.  Bd  E,           HI— 

E,  W.  Reld.  SIS  Beach  St, 
QLADSTONE- 

L.    E.    Folsom. 

W.  L  Ely  &  Co. 
GRAND  HAVEN— 

N,  Robins.  Kl— 

D.  Uyn  &  Sons.  HI— 
GRAND  LEDGE— 

E.  C.  Aetley  &  Son,  HI— 
J.  M.  Burtch  ft  Co.  H— 
Hall  &  Summers.  Ql— 

GRAND  RAPIDS— 

James  Boer,  LI — 

Century  Fuel  Co.  ^- 

Hubert  GrofT,  Jl— 

S.  A.  Mormaii  &  Co.  HI— 

Albert  Hlmes.  S5  Pearl  at.         HI— 

A,  B.  Knowlson,  under  Natl.  City 
Bank.  H2— 

T.  E.  Wykes,  S.  Ionia  St.  HI— 
GREENVILLE- 

M.  Ludlow  &  Co.  N 

Miller  &  Miller.  HI— 
HANCOCK— 

J.  S.  StrlnBer.  L 

HASTINGS- 

F.  H,  Barlow  A  Co, 

B.  K.  Grant.  II— 
HILLSDALE- 

E.  H.  CunnlnKham.  U— 

L.  C.  Wright,  Ml— 
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Scolt-tiUBaTB  Lumber  Co.  Jl— 

HOUGHTON— 
Elm  &  Bowdln. 

Mlehlsan  Sup.  Co.  Hl- 

Ruelle    &  Dube.  Ji- 

ll. Van  Orden.  Bl— 

HOWELL- 

A.  O.   HutehlnBS. 

Parker  Broe.                                      Ml— 
■Wright  &  Co. 
HUD80N- 
R.  P.  Birch.                                        Jl- 
Cru«e  ft  Blood. 
E.  Hayes  ft  Co.  L 

lONIA- 

W.  C.  Prkb  ft  Co,  Hl- 

mON  MOUNTAIN- 

Hallefely  ft  Shable. 

B.  Hftrvey  ft  Son.  II— 
H.  U.  I^ng  ft  Co.  It- 
W.  W.  Sweet. 

IRONWOOD- 

P.  J.  HaKBT  Lumber  Co.  CI— 

IBHPBMINO— 

P.  W.  Read  ft  Co.  CI— 

ITHACA- 

O.'  B.  Churchill,  Box  M. 

O.  H.  Heath  ft  Boa.  L 

Ithaca  Lumber  Co.  12— 

Will  Naldret.  J2- 

Wllbur  Nelson. 

Plnney  ft  Horr.  II— 

JACKSON- 

J.  E.  Butlett  Co.,   Colnmbiu  & 
Liberty  Sts.  Oif 

C.  A.  Howlnd.  16  DwlBf-    BldB. 
Robert   Lake  Co.,   Liberty  &  Mil- 
waukee Sts.  0 — m 

Peninnlu  Pottlani]  Cement  Co. 
D 

B,  J.  Tobln  ft  Co.,  HE  W-  Pearl  St. 

JONBSVILLE- 

Omesa  Portland  Cement  Co.      Cld 

KALAMAZOD- 

J.  D.  Blxby  ft  Son.  N 

DewlDK  ft  Sons.  Al— 

ThoB.  J.  S«l«a.  Oim 

LAKB  LINDEN— 
Calumet  ft  Hecla  HlnlnK  Co.      Al— 

LANSTNO- 
P.   B.  Lacy  ft  Co,  HI— 

LanalnB  Arllflcial  Btone  Co,         IJ— 

B.  C.  Whitehead.  JI— 
LAPKBR- 

T,   B.   Flanagan, 
H,   C,    RobcrtH. 
.LESLIE- 

C,  E,  Pickett,  Kl— 
LUDINQTON- 

Cha«.  Oenla.  Nl- 

John   Kics waiter,  LI— 

MANISTEE- 

J.  W.   Duncan. 

Thomas  Kenney,  Foot  of  Smith  Bt. 
MANIBTIQUE— 

Baker  &  BaaBford. 

White  Marble  Lime  Co. 
MARINE  CITT— 

Bcotl  BroB.  &  Dellsle.  11- 

Zlmmerman  Bros.  II— 


MICHICAir  (Cont'd), 

MARQUETTE- 

Gm.  E.  Prencli.  Ctn 

p.  B.  Sp«».r  ft  SonB.  HI— 

MAR8HALL- 

Carver  A  Cater. 

Cruae  ft  Blood.  Jl~ 

H.  L.  Day. 

Michigan  Cement  Post  Co.       L 

MA80N- 

Aaron  V,  Peck.  Klo 

MBNOHINEE- 

Lyons  Bros,  ft  Co.,  1104  Main  Bt. 


Q  Bt.     m— 


P.  C.  Monack,  UtlS  Mi 
MBLVIN- 

D.  O.  Plnlayaon. 
MIDLAND- 

W.  L.  Baker. 

R.  E.  Hawks. 
MIDWAY— 

Gardner  ft  McCann. 


t  ft  Baler,  U  ft  IS  Front  $ 


Kennedy  I 

L.  D.  New  ion. 
J,   T.   Skelton, 
MUNI  BIN  Q— 
Bisaell  ft  Btebblna. 
Qeo.    Coatea, 


L.   H.    KanUi. 

Muskep;on  Stone  Sidewalk  Co. 
NKQAU NEB- 


NILE  B— 

Jno.  D.  Rid  diet.  ai— 

W.   Hllles  Smith. 
NORTH  ADAMS— 

J.  D.   Arnold.  LJ- 

NOVI— 

Whipple  Lumber  Co  Jl— 

OTSEQO— 

William   Healy.  o 

{ohn  D.  Keller,  H— m 

«.    Slple   ft   Co,  II— 
owes  SO— 

Jno,    Brooke    &  Son,  lOOa  W.    Main 

Bt,  L2- 


Y— 

DarlInK  ft  Beahan, 
D,  M.  McDonald. 
D,    C,    Osborne, 
H,   O,  Rose  A  Co. 
PONTIAC— 
Robt,   T,   KnlRht. 
Colin   MacCallum. 
Wm,  H,  Osmun  Jr, 
Fred  Poole. 
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HICHIGAK  (Coofd). 

PORT  HURON- 

Boynton  &  Thompson.  N—  — 

CameioD  ft  Co.  Jij 

P.  D.  JenkB  ft  Co. 

J.  W.  Thompson,  Jr.  r»l— 

SEADINO- 

Geo.  Worden.  II— 

KBED  CITT- 

H.  J.  Crocker.  Ml- 

Curtis  BroB.  Him 

ST.  CLAIH- 

W.  R,   Keuip, 


ST.  IGNACB- 

D.  J.  CharobcTB  &  Bro. 

Stell wagon  &  Kynoch. 
8T.  JOHN8- 

Jdo.  HlckH. 

L.   Q.  McKnlght. 

J.    B.    OsBood. 


Fl— 


Clare  Portland  Cement  Co. 

E.  E.  Johnson. 

Morley,  Ewea  &  Co..  N.  Tllden  8t. 


m- 


Remer  Bros..   WesI  Side. 

Popp  &  Wolt.   . 
SAULT   STB.   MARIE— 

Union  Dock  &  Coal  Co.  Bl— 

Port  Royal  Dock  Co..  Ashmun  St. 
W.  P.  Arms,  Prea.  (YounsBtown, 
O.) :  H.  *H.  Stambaugb.  Secy. 
(TouoMtown,     O.);    J.   C.   Bam- 

scottvilEb- 

E.  M.   BrlKsa. 
SOUTH  HAVBN- 

W.  a.  Packard.  12- 

A.  U.  Prouty.  L • 

Volney  Roas.  Gl-- 
Bouth  Haven  Lumber  Co.         GI~ 

TBCUMSEH— 

Cha«.  A.  Slayton.  HI— 

THREE  RIVERS- 

F.  H.  Case  A  Co.  II— 
Jno.  Grlfflths.  II— 

TRAVERSE  CITY— 

Wilhelm  Bartak  &  Co.  II— 

Prokep  KyselkB.  Ml— 

H.  &  Li.  Melr  Co. 
UNION  CITY— 

PeeileM  Portland  Cement  Co.    Cic 
VICKSBURG- 

VlckHburg  Lumber  Co.  II— 

WEST    BAY    CITY— 

McLaughlin  A  Co.  L 

WYANDOTTE— 


n  Coal  Co. 

TP8ILANTI- 
Chaa.  E.  King. 


KHINBSOTA. 
ADA- 

A.   O.   RoKe. 

The  Wild  Rice  Lumber  Co. 
ALBERT   LEA— 

D.  M.  Dominick. 

Orlpman   A   Cram. 
A.  HcCuUock  ft  Co. 


HnnTESOTA  (Confd). 

ALEXANDRIA— 

M.   FlAeld.  Jl— 

P&ge  Broa.  Gl— 

ANOKA- 

J.  A.  Chesley.  N— ^ 

Geo.  A,  McCauUy.  H— 

AUSTIN— 

A.  N.  Decker.  Ml— 

J.   P.    Fairbanks.  K2m 

BLUB  EARTH  CITY— 
Anthony  Anderaon. 

C.  L.  Coleman  Lumber  Co.  CI— 

South  &  Basse.  HI— 

BRAINERD— 

Flsber  ft  Budd.  IQ- 

John  Larson.  LI— 

CHASKA- 

H.  H.  Muyrea.  II— 
Herman   NIcoll. 

Henry  Simons.  Jl — 

CLOQUBT— 

Cloquet  Lumber  Co.  Al — 

Johnson  Wentworth  Co.  CI — 

Northern  Lumber  Co.  C 

COLOONE- 

Wm.  Ptieshaar.  N 

Jos.  Zlnken.  N 

CROOKSTON- 

Crookston  Lumber  Co.  B2— 

Robertson  Lumber  Co.  Cl- 
A.  M.  SmltHOn. 
Stewart    Lumber    Co. 

DETROIT  CITY— 

Reld  ft  Wackman.  Kl— 

Wilcox   Lumber  Co.  El— 

DULUTH- 

CtitlH  ft  Gilbert.  Did 

Dizon  ft  Lowiy.  Ii — 
Paine  ft  KixoB  Co.,  ii6  W.  Mick. 

St  Ji- 
Standaid  Salt  ft  Cement  Co.  Jik 

Thomson    &    Duniop,    SI    W.    Mich. 

St.  Nl- 

PAIRMONT— 

C.  L.  Colman  Lumber  Co.  CI— 

F.  H.  Sterling.  Jl— 

J.  D.  Young  Lumber  Co.  Fl— 

FARIBAULT- 

Carpenter  Glass  Co.  HI—   ■ 

Falrlbault  Cement  Pavement  Wka. 

E.  M.   Leach  A  Bon.  n— 

Wisconsin    Lumber  Co.,    A.  Blodg- 

ott.    Br,    Pres.;   A.   Blodcett.    Jr.. 

Becy.  and  Treas.;  W,  B.  BlodKett. 

V,  F.  CI— 

FERGUS   PALLS— 
E.  Barbeau. 
T.  H.  Grady. 

GLENCOB— 

L.  P.  Atbrecht.  ja- 
Betcher  Lumber  Co. 


HASTINGB- 

8(.  Croli  Lumber  Co. 
HIBBING— 


Peter  McHardy. 
B.  O'Rourke. 
HUTCHIN80N- 
B.  C.  LIbby  A  Co. 


M.  C.  Thomeon. 
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UnnreSOTA  (Cont'd). 
JORDAN- 

Joaeph  Kehrer.  II— 

KENYON- 

WIsconBln  Liumber  Co.  A.  Blodxett, 

Br.,  Ptbh.;  W.  B.  Blodgett.  V.  P.; 

A.  Blodgett,  Jr..  Sec.  Treaa.    CI— 

LAKE  CITT- 

BlohanJaon       HardwarB     Co,      (not 

C.   Sinclnlr.  Hl- 

Charles  WIbo  A  8<inB.  Jl— 

LITCHFIELD— 
J.  EBbJomiBon. 

F.  KopHn. 

J.   W.   SlmpBOn. 

LITTLE   FALL8- 
J.  W.  Berg.  Ei- 

T.  J.  Mathleoon.  U- 

H.  P.  arhleuBDEr.  Gl- 

l.UVERNE— 
Perley  N.  Olllham. 

MANKATO— 
T.    R.    Cough  Ian.  Hie 

Fowlei  Be  Pay.  Eic 

Msoliato  Ctment  Works, 

Mntikftto  Lime  Co.  Ka- 

il ARSH  ALL— 

H.  W.  Roes  Lumber  Co.  El— 

MINNEAPOLIS— 

H.  L.  Braesch.  £S  WaehlnKton 
Ave.,    N, 

MadB,  Chrlatanaon,  10  N.  3d  St.  LI— 

S,  J.  HewBon  Co.,  10  N.  3d  St. 

R.  F.  Jackson,  829  Lumber  Ench. 

Harold  Johnson.  342  Lumber  E:<cli. 

J.  C.  Landers  ft  Co.,  1013  Lumber 
Eich.  Iili 

G.  H.  Lanea  &  Co,.  84!  Lunib«r 
EKch.  Ml- 

J.  F,  Manchester,  130  N,  B.  Seventh 

Bt.  Nl- 

Mtnnefl.pi)1lB     Cedar    and     Flooring 

Co.,   1011  Lumber  Exch.  HI— 

MlnneapollB  Lime  and  Cement  Co., 
S.  D.  Morrison  &  Co.  U— 

NorthifeBtBm     Hydraulic     Cement 

and  Stone  Co.,  418  Guaranty  Loan 

Bldg. 
W.  H.  PUBB,  17  a.  Fourth  St. 
Falne  &  Nlzon    Co..     S34     Lumber 

Exch. 
Plymouth  Pavlnx  Co,.T28  Plymouth 

Ave. 
Proctor  Plaster  Co.,  SIE  S.  Fifth  St. 
Salenlte  Cement   and   PIftster   Co., 

1029  Lumber  Bsch. 
Standard   Stone   Sidewalk   Co.,   221 

N.  Y.  Life  Bldgr. 

Superior  VUg.  Co.,  734  H-  E^it  St. 
Eih 

Tlnioo  BailwB7  Storage  Co.,  ae  S. 
Wasbineton  Ave.,  B.  B.  Caipen- 
ter,  Sec-TioBB.  H— (' 


MONTEVIDEO— 

Chas.  Betcher  Lumber  Co, 

Q.  Ellason. 
MOORHEAD— 


HINHE80TA   (Cont'd). 

NEW   ULM— 

Pullerton  Lumber  Co.  C 

F.  Nagel  &  Co.  L2- 

NORflTHAND— 

'  WlBcoQsln   Lumber  Co.     A.   Blods- 

ett,  8r..  Pr™.;  W.  Blodgett.  V.  P,; 

A.  Blodgett, _Jr.,  Bec.-Treaa.        ~ 


Rellly    ft    lAthrop. 

WlHconsIn  Lumber  Co,  A.  Blodg- 
ett. Br.,  Pree.;  W.  Blodrett,  V.  P.; 
A.  Blodgett,  Jr.,  flec.-lVeaa.  01- 
OWATONNA- 

HoyeB  Luoaa  Lumber  Co.  El— 

Laird  N.--'--   "- 


Wlaco 


r  Co. 


PIPESTONE— 
Colman   Lumber  Co.  CI— 

Wm.    Frost,  HI- 

RED WING— 
A.  Danielaon.  Kl— 

Q.  LI  Hey  b  lad.  II— 

Henry  Osterllnd. 

T.  B.  Sheldon  ft  Lo,  Dl— 

ROCHESTER— 
W.  H,  Dodge,  II— 

A.  H,  HaaxBnaon,  L 

Union  Lurnber  Co.  EI— 

ST,    CLOUD— 
Oniber  A  Ponrall  Ll~ 

Davis  &  Smeaker,  N 

M.  Stewart  A  Co. 
BT,  HILAIRE- 

W,   SoraoUel,  MI- 

ST, JAMES- 
W,  E,  Batram.  II— 

S.  Holen.  Hl- 

L,  Lamb  Lumber  Co.  CI- 

ST, PAUL- 
D,  L,  Bell,  2T4  Jackson  St,         Pl- 
M,   H.   Bloke   A   Co.,   640  Bndlcott 

Bldg, 
Bohn  Mfg.  Co.,  B,  B,  Cor.  Arcade 
A  Wells  Sts,  El- 

John  Colondar,   148  8th  St, 


Co,, 


J2- 


P.  H.  Lamb. 

Moorhead  Hardware  Co. 


Fielding  A  Bhepley,  37  W.  Unlvf 


Ml— 

Lee  &  Hoff  Mfg.  Co.,  W.  S.  Levee 
St..   1st  W.  Roberts.  II— 

Hortliweatem  Lime  Co.,  68  Lower 
Levee.  Hid 

Northwestern  Stone  Co.,  IBS  W, 
University  Ave.  N ' 

Shakopee  Cemont  Lima  Mfg,  Co,, 
Zia  '■•-——-  '" 


ST,   PETER— 


H,  McBain, 
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Robert  Klero. 

H.  C.  Miller. 

BTILLWATBR- 


EaBt  81de  Lumber  Co. 
Hershey  Lumber  Co. 
J.  J.  Kilty. 


_.  ,. Kl- 

Davld  To! 
TAYLOR'S  FALLS— 

Taylor's  Falls  Produce  Co,  H. 
H.  Tliorn,  Preo.;  L.  W.  Marston, 
Met.  Mlp 

TWO^ABBOBS- 

Jas.  H.  Luni.  m— 

Two  Harbors  Lumber  Co.  HI— 

■WABASH- 

New  Wabaab  Lumber  Co.  HI— 

WABASHA- 

B,  B.  Jonea  Co.  H- 

WALNUT  QROVB- 

P.  F.  Qoft.  Ml— 

WASECA— 

HaycB  Lucus  Lumber  Co.  Bl— 

Wis.  Lumber  Co.  A.  Blodgett,  Sr.. 
Free.;  W.  Blodgett.  V.  P.;  A. 
Blodgett  Jr.,   Sec.-Treas. 

waterVille— 


r   Co. 


CI— 


Gl- 


WEST  CONCORD— 

Wlsconaln  Lumber  Co.  A.  Blodgett, 

8r.,  Pres.;  W.  Blodeett.  V.  P.:  A. 

Blodgett,  Jr.,  8B0.-Treft».         CI— 

WEST  DtlLUTH— 
Bobt.    L.    Cochrane.  Jl— 

St.  LouIb  Lumbar  Co.  HI— 

WILLMAR— 
F.  O.  Peterson  .  Kl— 

PeterBon   &  Quale. 
J.  S.  Bobbins. 

WINDOM- 
Ia.mbert  Lumber  Co.  Dl~ 

Btrunk-Sherwln  Co.  11— 

J.  w.  Tutblll  Lumber  Co.  Dl— 

WINONA— 
J.   O'Dea.  Hln 

H.   3.   Willis.  B- 

WOBTHINGTON- 
Alblnson    &   Broberg.  Jl— 

E.  W.  Cutter.  Lia 

HI.  Croix  I.br.  Co. 

J,  W.  Tuthlll  Lbr.  Co.  Dl— 

HISSISSIPPL 

BAY  ST.  LOUI8- 

Bugene  Dupree  &  Son.  CI— 
BILOXI- 

B.  aiennan.  li— 
J.  V.  Hagau.  K2- 
Henry  B.  Ijatlmer.  Jl— 
L.  Lopei  &  Co.  CI— 
Chan.  Redding.  HI— 

BROOKHAVBN- 
Bast  Union  Lumber  &  Mfg.  Co. 

as— 

Pearl  River  Lum.  Co.  CI— 

C.  B.  Perkins.  Kl— 
E.  M.  Price  A  Co. 

CANTON- 

M.  Alexander  &  Co, 

O.  T>.  Leltoh.  M3~ 

C.  Olsen  &  Co. 
COLUMBU8- 

Horgan,  Walker  ft  Co,  Dl— 

Batatson  Sc  Co. 


OreenvUie  Brick  and  Improvement 

Co. 

J.   J,   Harty.  Ol- 

3.   H.  Leavenworth.  PI— 
ftiepcke-Lelcht    t'Umbar   Co.      CI — 

QBE  EN  WOOD— 
J.  W,   Briater. 

Greenwood  Brick  and  Lumber  Co. 

Henderson  ft  Balrd.  HI— 

John  M,  Scbram.  _ 

Woods  Lumber  Co,  Kl— 

GBENADA-  „ 

Gabbott  Moore  A  Co.  Fl— 

Jennings   Salmson  II— 

Kimbrough  &  Perry-  U— 

H  ATTIB  SBUBG— 
Brookhaven  Lum,  A  Hfg,  Co.  Ol— 
Charles  A  Whltcorob  Lum.  Co.  KJ— 

Hattleeburg  Lum.  Co.  L — - 

MoSwaln  I-um.  Co.  Gl— 

J.  J,  Newman  Lum.  Co.  CI— 

HOLLY  SPRINQS— 

J.  E,   Anderson,  Hl- 

L.   H.  Johnson,  MS- 

JACK80N- 
Councl]  Lum.,  Coal  ft  IJmo  Co. 

Morrison  Bros.  "^.Ti 

D.  G,  Patlon  A  Co.  Oik 

K0BCIU8KO- 

Ham^iond  &  McCoy.  LI— 

N,    O.   Thompson.  n. — 

LAURBI^  „ 

Eastman  Gardner  A  Co.  CI— 

Kingston  Lumber  Co.  CI— 

D.  8,  pRte  Lumber  Co,  Dl— 

MERIDIAN— 

T,  J,  Boatick  A  Sons.  HI— 

Brownlee   ft   Co.  Dl— 

Caldwell  MIg,  Co.  Nl— 

J,  A.  &  J.  H,  Heater.  N- - 

C,  M.  Bubush.  JO— 

M088   POINT- 
L.   N,   Dantiler  Lumber  Co.       CI— 

Hunter,  Benn  A  Co.  Dl- 

W.   8.   Keyser  &  Co.  Dl— 

NATCHEZ— 

I..  H.  Dalgam  ft  Bro. 

R.  F.  Learned.  AI— 

I,  Lowenburg  A  Co.  Bl— 

Charles  Meeka.  Ft- 

Charles  Miller.  H— 

Rumble  ft  Wenael  Co.  Ql— 

OXFORD- 

Lewls  &.  McKee.  Jl— 

Oxford  Hardware  Co.  Kl— 

PASS   CHHISTIAN- 
,    Brandt  A  Dempf. 

QiiV  Northrop.  N 

PORT  GIBBON- 

S.   Bemhermer  &   Son.  CI— 

Wm.  Cahn  A  Co.  Gl— 
L.   levy's  Bona. 

6CRANTON— 

P.    Clinton.  Jl— 

VICK8BURG—  _ 

B.  L.  Crook  ft  Co,  W— 

CuTOhy  A  Mundy.  HI— 


DEALERS  IN  CEMENT. 


mSSISSIPPI  (Cont'd). 

WATKK  VALLEY— 
P.   A.  Pearco. 
Walker  &  Green. 


Atkinson  Sc  McDonald. 

J.    E.    Patterson. 
WBBT  POINT- 

G,  W.  Bralne. 

K.  H.  Payno  Sc  Co. 

West    Point    MfK.    Co. 
WINONA— 

Turner  ft  Tim  son. 

Winona  Hardware  Co. 
YAZOO  CITY- 

A.  J.  Oakea. 

QuekmeycT  ft  Gardner, 

MontKpniery  Land  Co. 

J.  F.  Powell. 


Miner  &   Frecie. 
BONNE  TERRE— 

P.  1.  Tetley  Lumber  Co. 

Geo.  W.  Wlgger. 
BOONVILLE— 

Chs.s.  MelerboOer, 

E.  H.  Roberta  Sc.  Sone. 
BRUNSWICK- 

Chaa.   D.   Mar_ 

B,   Muehring. 

Jasper  Perry. 
BUTLER— 

LoRan  Sc  Moore  Lumb«r  Co. 

H.   C.  Wyatt  &  Son. 
CALIFORNL4— 

Hart  Lumber  Co. 


RuHfiell    a    Russell.  H- 

R.  De  Btelgner.  H2— 

CANTON- 
Joshua  Ellis.  Ml- 

Wm.  Schueti. 

CAPE  GIRARDEAU— 

Cape  Lime  Ai  Marble  Co.         L 

M.  B,  Lemlng.  HI— 

CARBOLLTON- 
BadEer  Lumber  Co.  Al— 

T.  W,  Ballew  ft  Co.  Dl— 

CARTE  R  VILLE— 
Mineral  Belt  Lumber  Co.  Dl— 

Southweat  Lumber  Co.  Gl— 

CAETHAGE— 
Harrison,   Calhoon  ft  Harrison. 
Home  Lumber  Co.  Fi— 

8.  H.  Regan  Lumber  Co.  l< 

B.  F.  Thomaa.  12— 

CARUTHEHSVILLE- 

CaruthoravlUe  Hardware  Co.     Kl~ 

CarutherHvllle  Lumber  &  Mtg.  Co. 

Jl— 

CunnlnKbam  Bros.  El— 

F.  T.  Jackson.  HI— 
P.  W.  PhlelKer. 

Riverside  Lumber  Co.  J.  P,  Gra- 
ham, Pres.  (Frederlcktown,  Mo.); 
A.    S.   BuBsell,     Sec.,     Treas.     ft 

Mgr.  L 

G.  E.  Zlmmemiaii.  H 


USSOUKI  (Cont'd). 

CENTRALIA— 

La.  Croaae  Lumber  Co.  CI— 

J.  L.  Thomas  Lumber  Co.  HI— 

CHILLICOTHB— 

Grace  ft  Sons.  El— 

Hannibal  Saw  Mill  Co.  CI— 

Hoge  Bros.   Lumber  Co.  HI— 

Saunders -Turner  Lumber  Co.  K— 

CLINTON— 

Anderson  &  Co.  U— 

c'onyprB  ft  Taylor, 

Hurley    Lumber    Co.  CI— 

COLUMBLA— 

MoAllester    Lumber    Co.  Gl— 

Tandy   Lumber   Co.  Jl— 

Terrell- Crouch  Lumber  Co.,   S06-6OT 
Broadway,  QlO 

DEEP WATER-  _ 

R.  J,   Hurley  Lumber  Co.         CI— 
DESOTO- 

W.  H.  Blank. 

S.  W.  Crawford.  Gl— 

John  H.  Hopson.  U— 

T.  P.  Russell  ft  Co.  II— 

ELDORADO   SPRINGS— 

Logan  &  Moore.  Pt— 

Williamson    ft   Montgome 
FAYETTE— 

Q.  W.  Dlmmltt. 

lACroBse  Lumber  Co, 
FULTON— 

La  Crosse  Lumber  Co. 

W.  P.  Records. 
GALLATIN- 

O,  H.  FlUgerald. 

C.   W.   Hitchcock. 

S.  B.   Simpson  &  Bon. 
GLASGOW— 


11- 
K2- 


Crulksliank   Lumber   A  Coal    C 


Lacr 


-   Co. 


Temple  Sc  Schoppenhorst. 
HOLDEN— 
Wm.   Chappell. 
I.  Starkoy. 

HUNTS  VILLE— 
J.  G.   Dulany. 


Jl- 


K2-^ 

IND  BPENDENCE— 
Badger  Lumber  Co.  Bl— 

Jno.  E.  Lewis.  Ml— 

E.  McDonald,  K2— 

,tBPPER80N  CITY— 
L.    C.   I-ohman.  Dl- 

Wm.  H.  Morelock.  II— 

Jacob  Tanner.  HI— 

JOPLTN- 
H.  L.  Chickeiing,  61B  Va.  Ave.  Kl— 
JopUn  Cement  &  Coal  C6..  MoKln- 
ley  BIk,  H- 

JopUn  White  Lime  ft  Cement  Co, 


P.  Pelerson. 


Kl— 
N 


ctzscii/GoogIc 
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MISSOURI  (Cont'd). 

KANSAS  CITY— 

Aetna  Cemont  Plaster  Co.,  m  W. 
EiRhth  St.  CI— 

American    Maaon    Safety    Thread 
Co.,  308  Junction  Bldg. 

C.  A.  Biockett  Cement  Co.,  lai  W. 
Eiehth    St.;     C.    A.    Brockett, 
TresB.  and  Genl.  Mgr.;  Howard 
HcCutcheoD,  Secy,  and  Ticaa. 
Fie 

Builders'    Material   Supply   Co.,    407 

Postal  Tel.  Bldg. 
F.    M.    Deardorff.     Twentieth     and 

Vine  Sts.  H2- 

W.   S.    Dickey   Clay   Mte-   Co.,   715 
Walnut  St.  El- 

Fort    Si^ott    Cement    Awn,    121    W, 

ElKhth   St. 
Port  Scott  Hydraulic  Cement  Co, 


Kansas  City  &  Fort  Scott  Cement 

Co.  Fie 

Lynch-Watkins   Lime   and   Cement 

Co.,  1900  Walnut  St.  Did 

J.  W.  Merrill,  B.  W.  Boulevard  and 

Summit  St.  Bl-~ 

MlEBOuri  Lime  and  Cement  Co.,  201 

Poetal  Tel.  Bldg. 


a  Lime  Co.,  1900  Grand 


__Ruinar,      Cempnl 

ArnoIcT   tluWrmpliter 

St.  and  Main  a,«. 

Tenth  at. 
Western  White  Lime 
M.  Weston. 
KING    CITT- 

J.  W.  Liggett. 
Miner  &  Frees, 

KIRKBVILLE— 
W.   P.  Foster, 
J.  H.  Holten  &  Co. 
KlrkBvlllo  Lumber  C 
W.  Miller  &  Sor 


Plaster    Co.,    308 


Hl- 


™.?'  ""'■PI'S'.  '«  S-  Main  St,  K2- 
KIRKWOOD— 

H  ,H,   Hoeklne  &  Co,  JI— 

LAHAR— 

Houston  &  Shelton,  L 

James  M,  Thompson.  L— — 

LATHKOP— 

B.  B.  Beery  &  Co. 
LEBANON- 

J.  G,  Llngsweller.  Fl— 

p.  L.  WelBsgerber. 
LEXINGTON- 

HarriB-Andmoii  Luiaber  Co.  I 

J,  R.  Moorehead, 

Triumph    Press    Brick    Co.      Q,    W, 

Hyde,  Pres.;  John  T,  Buah,  Treas. 


LIBERTT- 
Jamea  Cos 
R,  M.  Spli 


alio. 


n- 


mSSODSI  (C<nit'd). 

LOUISIANA- 

Crystal  Carbonate  Lime  Co.  Jl — 

MACON— 

R,  Holt«olau,  HI— 

'     '     Shortrldge  ft  Son.  n— 


MAHCELINE- 

W.  D,  Brown. 

W.  H,   Rosenbery, 
MARSHALL— 

Lacrosse  Lumber   Co. 

Page   &  Mitchell. 
MARTVILLE^ 

Conrad  &  Totterdale, 

Rldgeway  Lumber  Co, 

P,  H,  Rowley. 
MEMPHIS— 

W.  W,  Bckman. 

T,  H,  Wotgner. 
MEXICO- 

CoatBworth  ft  Co, 

Houston  ft  Crow. 

LaCroase  Lumber  Co, 
MOBERLT— 

W.  W.   Babcock  &  Co, 

Moborly  B  ,  ft  T.  Co, 

D,  H,  Uorntce  A  Co. 
MONETT— 

August  Othenln. 


.  ,  W,  Hllst. 

MONTGOMERY  CITT— 

Ferguson  &  Co, 

LACrosae  Lbr,  Co, 
NEOSHO— 

Knelsley  Lumber  Co, 


K2— 


Neosho  Planing  Mill  Co.  Jas.  Rob- 
Ineon,  Frea, ;  J,  B.  Robinson, 
8ecy,-Treas, ;  R.  H,  RoblnsoD, 
Mgr, 

rEVAD/ 

Clark  & „ w^.  ^.- 

DIOKiuion-Goodman    Lumber   Co. 


Bl— 

"'oi- 


John  T.  Varbie. 


NORBONNB- 
Badger  Lumber  Co. 
Cunningham,  Beckemere  ft  Co. 

ORONOGA— 
Oronoga  Lumber  Co.  L 

PALMYRA— 

J.  F,  Helnie  ft  Son.  Kl- 

Geo.  A.  Noble.  Il- 

W.  J,  Jai^kson  &  Son,  Jz— 

PIERCE   CITY- 

Pierce  City  Lime  Co.  U — 

M,  L,  Coleman  Lumber  Co.  Isi- 

PLATTSBURG— 

T.   W,   Ballew.  Dl— 

P.  J,   OMalley.  Il— 

PLEASANT  HILL— 

Clark  Lumber  Co.  El— 

J.  C,  Jones.  Bl- 

POPLAR  BLUPP— 
Louis  Cooper. 

Ferguson  &  Wheeler,  Ol— 

Hargrove  ft  Ruth.  GI— 

J,  V.  Porter  Lumber  Co.  KI— 

H,  I.  Ruth.  Ql_ 

RICH  IlILL- 

R.  J,  Hurley  Lumber  Co.  Dl— 

Williamson  ft  Montgomery.  II— 


DEALERS  IN  CBJIBNT. 


MISSOURI  (Cont'd). 

RICHMOND- 
DavlB  &  Child  Jl~ 

Rlcbmond  Lumber  Co.  K2— 

BOL.LA- 
T    B-  Dyet-  Kl— 

A.  B.  LoHB  &  Son.  Dl- 
BT.  CHARLES— 

Bruna   Machine   Co.  Jl— 

Dubach  Lumber   Co.  DI— 

J.  Phil  Hoahn.  HI— 

OckB— Rohinng  &  Co.  Kl— 

ST.  GBNBVIBVB- 
Chtt3.   H.   Blel   &  Co. 
John  L.  Boverle.  11— 

Jakemt  BroB.   &   Yealy.  GI- 

ST.  J08EPH- 
Case-Wflllard    Lumber  Co.  Ql— 

Fuller  Lumber  &  Coal  Co. 
S.  W.  Nlemeyer. 

ChaB.  Nowland.  U 

ST.  LOUIS— 
Aome   Cement   Piaster   Co.,    SIS   N. 

9th  at.  Cl- 

B.  F.  Affleolt.  3M  Odd  FellOWi  BIdg. 
Arkansas  Portland  Cement  Co..  313 

N.  9th  St. 
H.  Dean  Beery,  Chemical  BIdg. 
Berry-Horn     Coal    Co.,    SOS    N.    «th 

at,     Al  Berry,  Secy.  J2— 

J.  M.  Bliler,  M  S.  Thereaft  Ave. 
Centaur  Lime  Co.,  3S52  Manchester. 
El- 

Glencoe  Lime  and  Cement  Co.  Fig 

Cliaa.  W.  Goetz  Lime  &  Cement 
Co.,  3S»7  Gratiot.  P.  J.  Daiiein- 
lieim,  Pres.;  Louifta  A.  Goeti, 
Secy,  ana  Treas.  Pi— 

W.  H.  Hill  Lime  &  Cement  Co.,  11 
N.  Main  St. 

Hnnkiiii' Willis  Lime  &  Cement 


Co. 


Die 


ni.  steel  Co.,  Odd  FeUows  Bldg. 

loU    Port.    Cement    Co.,    Lincoln 

Tmat  Bldg.  _ 

Geo,  P.  Johannes.  Fl— 

Johannes  Lime  &  Cement  Co.,  £438 

KoaoUiBko.  Hl- 

Lawrence  Martin  &  Co.,  Parnell  & 

Nat.  Bridge  Road.  LI— 

James  R.  McEwen  ft  Sons.        Kl— 

Heacham  &  Wrigbt,  ?"  Olive  St. 
Ci— 

Metal  Core  Cement  Tie  Co.,  SIS  W. 

I9th  St. 
Royal  Cement  A  Plaster  Co.,  IStti, 

at.  Louis  Contracting  Co.,  82  Tur- 
ner Bldg. 

St  Louie  Portland  Cement  Co. 

E 

H«nn-  M.  Schultz  &  Co.,  7920  Penn- 
sylvania Ave. 

BtockholT  Supply  Co.  Jl— 

William  Wedemaler,  Rm.  824  Waln- 
w right  Bldg. 
SALEM— 

Clark   Merc,   Co. 
8ALISBURT— 

J.  H.  Green. 

Salisbury  Lumber  Co. 


HISSODKI  (Cont'd). 

8EDALIA-  „ 
Babcock  Lumber  Co.  HI— 
Galile   Lumber  Co.,  Foot  ol    Ken- 
tucky St.  18— 
Mo.  Central  Lumber  Co.  HI— 

SENECA-  „ 

P.  Q.  Browning  A  Co.  HI— 

SHBLBINA- 

Cotton  a  Boetlcher.  Jl— 

C.  P.  Dobyna  &  Co.  HI— 

Hannibal   Saw   Mill   Co.  CI— 

SLATBR- 

Dulaney   Bros.  J2— 

LaCroHBO  Lumber  Co.  CI— 

BPRINQFIELD- 
Bunker.  Bros. 

Camptiell  Lumber  Co.  Jl— 

W.  L.  Garrett.  HI— 

Marblehead  Lime  Co.  Dl— 

Nichols  &  Co.  Jl— 
Vaughan  Coal  ft  Sand  Co. 

STANBERRT- 

Groraer  &  Co.  11— 

Kimball  Lumber  Co.  11— 

THAYER— 

H.  J.  P.  Dftvjs.  n— 

Hopkins  &  Emmons.  11— 

TIPTON- 

Wm.  Ferguaon.  n— 

Wm.  Schmidt  ft  Co.  II— 

TRENTON— 
Badger  Lumber  Co. 

F.  Vf.  BaJlew.  Dl— 
UNIONVILLE— 

Miller  &  Wontworth.  HI— 
WARREN BURO— 

BurrlsB  &  Gibson.  Kl- 

W.  J.  Clark  ft  Co.  El— 

G.  W.  Hout.  n— 
Wm.   Lowe.  U— 

WASHINQTON- 

Henry  Qleske.  Jl- 

WEBB  CITY— 

Forest  Lumber  Co.  P 

Webb  City  Lumber  Co.  F 

WEBSTER  GROVE— 
W.   W.   Alter.  K2— 

Robt.  Horapool.  L2— 

A.  N.  Win  there. 

WEST   PLAINS- 
J.  E.  Johnson.  Kl— 

Lewis -Faly  Commission  Co.       Jl— 

WINDSOR— 
Brown  Lumber  Co.  II— 

Hudson- Satterwhlte  Lumber  C 


Kl— 

UOITTAITA. 

ANACONDA- 
Anaconda  Copper  Mining  Company, 
Hardware  Dept.  Al— 

BELT— 

Anaconda  Copper  Mining  Co.    Al— 
Nelhart    Lumber   Co.  CI— 

BILLTNQB— 
H.  M.  Allen  ft  Co.  Hln 

BllllngB  Lumber  Co. 
T.  R.  Hlnes  ft  Co. 
Thompson-McGregor  Lumber  Co. 


Jonns  Henderson. 

S.  C.  Ken  yon,  320  Main  St. 

LanBlng  Bros. 
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mssouRi  (Coned). 

BUTTE— 

Anaconda     Copper     Mining     Co., 

Hardware    D^t.     T>.    H.    Gre«n- 

wood.    Msr,;   J.    A.   Dunlap,    Pur. 

Agt.  Al- 

Batta  Cul  Co.,  EAwln  L.  Haro, 
Prop.  Ii— 

Butte  Sewer  Pipe  &  TH«  Co.      Pl- 
FonoBJi  Bros. 
WeHtam  Fuel  Co. 
QRBAT  PALLS- 
Byme  A  O'Nell  Lumber  Co.        K2— 
J.   H.  Daly  A  Co.  HI— 


J.  O-N 
HELENA— 
A.  M.  Holter  Hardware  Co..  113  N. 


B.  W.  B^der.  Kl— 

M.  W.  DupulB.  Kl— 

Flathead  Valley  Lumber  Co, 
MIsBoula  Merc.   Co.  Bl- 

N.   W.   Lumber  Co,  Ml— 

UIVINGaTON- 
E.  Gouglinon,  12— 

A.  W.  Miles  Co,  Ft- 

LOQAN— 

W.  N.  Rowland. 
MANHATTAN— 
Manhattan  Fuel  A  Lumber  Co, 

M?- 
MIS80ULA- 
Mlasoula  Merc  Co.  Bl— 

MlBsoula  Brick  A  Cement  Co.      JI- 
BED LODGE— 


NEBRASKA  (Cont'd). 

COHTMBU8- 
FoBter  A  Smith. 

Geo.  Hoogland.  Bl— 

Hugh  Hughea.  HI— 

J.   JSnufman.  II— 

CRETE— 
Crete  Lumber  Co. 
Foster  A  Smith. 

FAIRBURY-  ' 

F^rbury  Lumber  Co. 

John  Oellatly.  HI— 

Perry  A  Bee,  II— 

J.  V,   Swltzer.  Gl— 

M,   H.   Weeka. 
FALLS  CITT— 

W.  D.  EaslGy  A  Co. 

Fullerton  A  Stuart. 
FREMONT— 

Edwards  A  Bradford  Lumber    Co. 

D.    W.   HotchlclBS.  11— 

Howard  Lumber  Co. 

Nye  &   Schneider  Co.  CI— 


GRAND  ISLAND— 
Chlcaito   Lumber   Co, 
W,  H.  Harrison. 
Oeo.  A,  HotLgland. 
C,  B.  Woodruff. 

HASTINGS— 
Hansen  Lumber  Co, 
Nye  S    ~  ■       ■' 


A   Norlln.  Jl— 
KBARNBT- 

Brftdford  Krisler  Lumber  Co.  Dl— 

F,  H,  Gilchrist  Lumber  Co.  Ql- 
Scott  Bros. 

Chai.   Seeley.  Ml- 


WhUebre 


H.  N.   Bell. 

J.'H.LyBlngBr. 
BEATRICE— 

Louts  Grart. 

Jones  A  Mahannah. 

John  H,  Von  Steen. 

J.  G.  Wfebe. 
BLAIR— 


John  Quarrle. 
CHADHON— 
Robert  Hood. 


,   Younj 


t  Coal  A  Lime  C 


Ll- 


M'COOK- 

Barnelt  Lumber  Co.  FI- 

NE BR  ASK  A  CITT— 

L.  E.  Cornsett  A  Son.  Jl— 

Edwards,  Bradford  Lumber  Co. 

C2- 

D.  P.  Rolf  6  A  Co.  I 

NORFOLK- 

Chlcago  Lumber  Co.  CI— 

■Edwards  A  Bradford  Lumber  Co. 
CI— 

L.   C,    Mlltelstadt.  Ol- 

NORTH  PLATTE— 

W.  W.   Blrge.  Jl— 

G.  F.  Field. 

C.  F.  Iddlngs.  Fl— 

OMAHA- 

Adams  A  Keely  Co.,  1529  Sherman 
Ave.  Fl- 

Bullard  A  Hoagland,   Izard  A  lOth 
Sta.  HI— 

H.   A,   Desbrow  A   Co.,  l!l]2  Isard 
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NEBRASKA  (Cont'd). 

OMAHA  (Cont'd)— 

Hampton  Lumber  Co..  1242  S.  lOth 

Bt.  Jl- 

Geo.  A.   Hoagland,  Stti  &  Douglas. 

Bl— 

C.  W.  HuU  Co.,  aoth  &  liMii  Sta. 

Elf 
Mason  Uma  and  Cement  Co. 
A.  L.  Patrick  Lumber  Co.,  laOl  Mil- 
itary Ave.  K2— 
Wagner  ft  Buchanan,   !Sd  ft  Paul, 
U- 
ONEILL- 
Galena  Lumber  Co. 
O.  O.  Bnyder. 


C.   D.   Ciimmln 


H.  C.  WrlBht.  Jl- 

SOUTH  OMAHA— 
Louis  Bradford  Lumber  Co..  Sl»  ^ 


Broadwell-Rlcti  ( 


Kl— 

.   Howland   Lumber    ft    Coal 
18  N.  Twenty-fourth  St,  Gl— 


TECUM8EH— 
Edtate  of    W.   H.  Hasaett; 
Hasaatt,   mgr. 


R.  D,  Pbelpa. 
WATNB- 
A.  H.  Ellla. 
J.  HaninKtOn  ft  Co. 

Phllleo  &  Son. 
WTMORE— 
L.  Brldenthal  ft  Co. 
Ruat  Owen  Lumber  Cc 

Cbarlee  Anderson. 


W.  Moist.' 

Bmlth  A  Rogers  Lumber  Co. 


CARSON  city- 
Goo,  H.  Meyem.  L 

Slerrn  Nevada  Wood  6i  Lumber 

W.  D.  Tohey.  I 

Virginia  ft  Truckee  B~  R,  Co. 
BENO- 
J.  H.  Bradley  Co.  I 

Nevada  Hardware  ft  Supply  C 


HETADA  (Cont'd). 

Vina  INI  A  CITY— 
David  CroBby. 


Dlckerman  ft  Co., 


I  Bridge  St. 

HI— 


Jamea  H.  Rowsll.  «  School  St. 

C.  H.  Steven*  A  Co.  Jl— 

D.  W.  Whlta,  Ph«nlx  Hotol.        Jl- 
Woodworth   A    Co.,    Hills   Ave,   ft 

R.  R,  Square.  01~ 

DOVER— 
F.   B.  Clark.  JI_ 

Charles  S.   Otia  II— 

A,  Converse   Place   Lumber  Co.,  n 

Chas.  H.  Beavey  ft  Co.  Gl— 

J,  Frank  Beavey  Lumber  Co,     CI— 

EXETER— 

:1   3.  Colcord. 


Alber 


N. 


W.   N.   Dow  ft  Son. 

L.  B.  Smith  ft  Sons. 
FRANKLIN— 

J.  D.  Kirk. 
KEENB— 

Knowlton  ft  Stone. 

Henry  B.  Parker. 

Spencer  Hardware  Co. 
LACONIA- 

OlJinan  Bros, 

T.  J.  Guay. 

Henry  King. 

J.  P.  Pitman  ft  Co. 

John  Parker  Smith. 
LAKEPORT— 

C.  F.   Locke. 


Gl— 


B.  F.  Andrews  ft  Son.  ¥ 

Littleton  Lumber  Co.  : 

Pike  Mfg.  Co.  ( 

MANCHRSTBR- 
Adams  Bros.,  Ta4  Blm  St. 
Head  &  Dowat  Co.,  SI  Granite,  < 


ard. 

Clarence  R.  Merrill,  41!  Merrimack. 

Henr>-  W.  Parker,  30  Granite,  cot 
Franklin.  CI— 

MILFDHD—        . 

A.  W.  Harvlaon.  II— 

Merrill  Bros.  N 

NASHUA - 

L.  P.  Dunklee  ft  Son,  34  Summer 
Street. 

O.  B.  Tllton.  !33  Main  St.  Gl- 

Geo.  A.  WUIard,  115  Vine  Bt.  LZ— 
NEWPORT- 


PETE  RBBORO— 
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NEW   HAMPSHIRE  (Cont'd). 

PORTSMOUTH— 

John  H.   BrouBhton.  FI— 

ThoH.  B.   Gail  Sc  Son.  HI- 

J.   A.   &  A.   w.   Walker.  CI— 

BOCHESTEH— 

Chas.  W.   Bradly.  Gl- 

Felker  Bros.  II— 

E.  E.  Hall.  Ml— 

HonJU  &  Greenfield.  Ii— 


Lum 


II— 


NEW  JERSEY  (Cont'd). 

BORDENTOWN— 
Howard  L.  New?!).  K2— 

W.    H.    Bhreve.  HI— 

BOUNDBROOK— 
Boundbrook  Supply  Co.  Nl— 


Lewis  D.  Cook  &  C 
Voorheea  &  C  ' 
BRIDGETON— 


Smith  &  Con  over. 


■    eUNCOOK— 

Fellows  Sc  Son*. 
WEST  DERBY- 


AHCtNGTON- 
I.   H.    BlaiiveU   ec   ( 
Fllntoke  Mfg.   Co. 


C.  M.  Gravfttl.  N 

ChaH.     8.     Liewla,     8.     Male,     near 
Broadway. 


Ill 

D.   K.   Donnelly.     N.   C.   &   Baltic 

Aves.  HI- 

Levi  French.  n— 

J.  H.  Frere,  IS  N.  III.  Ave. 
Oarrlson    Lime,    Coal    St    Cement 

Co.,  California  Ave.  11— 

D.  B.  InEeraoll.  IE  N.  Fla.  Ave,  U- 

Edwln  Smith.  Baltic  A  Tenn.  Avea. 

Jl- 

J.     Bummervllle     Smith,    Ohio     & 

Mediterranean  Aves. 
Somers     Lumber     Co.,     Arctic     A 

Mo.  Aves.  Dl— 

ATLANTIC  HIGHLANDS— 
P,    S,    Con  over,    Jr.  11— 

Hopping  &  Ely.         "  II— 


and  Grand  St. 
A,  W.  Booth  &  Bro. 
James  Bi-ady. 
E.  H.  QulrabS'. 

BELLVILLE— 

Theo,  loralemon, 
BELVIDEBE}- 

S.  W.  GBTdnei  &  Co. 

D,  Perry  &  Son. 

Widen  or  Bros, 
BBVBRLT- 

A.  L.  Perkins. 
BLOOM  FIELD— 

Chan.  J.  Murray. 

Ogden  ft  Cadmus. 
BOONTON— 

ThGO.  Rlnglleb  &  Son. 


r  &  Sona. 

John  A.  Vaiidesrlfl.  Jr. 
Wm.  R.  Vandegrlft. 


1   LImi 


Co..  \ZI  Federal  BL 


e.  B.  Coles  Sc  Sons  Co..  Front,  o 

Kalgtan  Ave. 

Wm.  J.  Cooper  &  Co.  G 
Wra.  H.  Fredericks,  agt. 

New  Jersey  Supply  Co.  K 

Geo.  P.  Phillips.  H 

Augustus   Reeve,   31    Market  St. 


Co. 


.    Rudderow     A     Son.    Market. 

cor.  Front  St.  Fl— 

Taylor  BroB,,  Front  &  Market  Sts. 

CI- 

WIlBon,    Harbison    £    Co.,    1131    S. 

Front  St.  J2- 

CAPE  MAY— 


Park   Union    Lumber    Co,  L 

R.  T.  Smith. 
BAST  ORANGEl- 

Cook  &  Genung  CO.  Fl— 

James  T.   Plerson. 
ELIZABETH- 

Hall   A    Carlton.  PI— 

F.  L.  &  A.  HeidrittOT.  Bil 

Neurltter   A    Horre.  II— 

T.    F.  &  P.  C.  Bayre.  Kl— 

ELMER— 

Eugene   Bostwlck.  L! — 

ENGLEWOOD— 

Tuttla  Bros,  J!— 

PLEMINGTON— 

J.    P.    Bodlne   &   Sons.  n— 

John  B.   Hopewell. 

Jamea  A,  Kline, 

Hervey  Kuhl,  Jl— 

FREEHOLIJ— 

Gilbert  Combs  A  Co. 

D.  A.   SCratlser.  HI— 

GARFIELD- 

N.  J.  Conatractlon  A  Supply  Co., 
Hobart  Place.  Jaa.  W.  Flnnegan, 
pres.;  John  T.  HaJTOp,  secy.  A 
treBB.;  R.  N.  Billings,  engr.  J2— 
QLASSBORO- 

Sam'l  S,  Ledden.  K2— 
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NXW  JERSEY  (CoDfd). 

GLOUCBBTER  CITY- 

Cha>.   C,    Dcmpaey.  Kl— 

Stlnaon  A  DlcfienBheetB.  Jr.       Dl- 

The  GlouoBBter  Fend  Co. 

MorBHti  A  Pettit, 
GUTTENBURO- 

Oardner  ft  Wnekn.  d— 

HACKENSACK- 

Hackensack  Coal  &  Lumber  Co. 
John  O.  Demarest.  prea..  New 
Hilfonl,   N.  J.;  M.  a.  Demarest. 

Oradell,  'n.   J.  '         Hlh 

Weeterveil  Bros. 

Bell  Bros.  J3— 

HAMBURG— 

Dndlev  0.  SsTTe. 

HAMMONTON- 

Wm.  H,  Bei'nshouse.  II— 

HIGHTSTOWN— 

M.  P.  Ctiantberlaln.  Jl~ 

Lloyd  W.  Pullen.  Nl— 

Bdward  H.  Savlse.  Jl— 
HOBOKBN— 

Hall-JaKeJa-BelllB    Co.  Din 


H.   D.  Kuhne. 
Chao.  B.  Shulti. 
Henry  H.  VanderbllC, 


.   Wlltow 

JBIWBY  CITT- 
Baldwln  &  FlKualra.  QBrfleld  Ave. 

&  Grand  St.  Ql- 

Blrmlnsham  Cement  Co.,  56  Mont- 
gomery St. 
James  Brooks,  ItS  iTth  St. 
Continental    Cement  Co.,    66   Mont- 


NEW  JEBSBY  (Cont'd). 

MATAWAN- 

Cartan  &  Devlin. 

W.  A.  Close  T.  &  M.  Co. 

Chaa.  A.  Geran. 
MILLVILLE— 

C.  F.  Cory. 

Kimball,   Prince  A  Co. 
MONTCLAIR— 

Chaa.  W.  Bncllab,  lU  Park  St. 

OKden  &  Cadmlea. 

Wm.  O.  Peeraona,  U  Foreat  Bt. 
MILLVILLE— 

Thomaa  F.  Hayhew. 

Francis  Reevea  ft  Son, 
MOORE8TOWN— 

John  8.   Colllna  A  Bon. 

Hopkina  A  LIpplnoott. 
MOHRISTOWN- 

Dalrymple-Hastlnga  Co. 

C.  W.  Ennls  A  Co. 
MOUNT  HOLLY— 

Bam'l  T.  Ungle. 


Commonwealth  Roofing  Co.,  19  Di- 
vision St.  Dl— 
Cook  A  Oenung  Co.,  U  Jeney  St. 
Gl- 
Bullders'  Material  A  Supply  Co.,  B 


,    McNally,    SI    FlUmore 

Bt.  U- 

Fred  L.  Morrison,  309  S.  «th  St. 


National  Lime  Co.,  51»  Grand  St. 

N 

Arthur  P.   Roy,   399  Jackson   Ave. 

The  United  Bultdin 

foot  Jersey  Ave. 
Van  Keuren  A  eon.  Grand  A  Prior 


Betute  of  T.  B.  R.  Brown,  HI— 
LAKKWOOD— 

A.   M.    Bradshaw    Sr.   Co.  Fl— 

The  A.  J.   LooralB  Co..  Ltd.  12— 

James  Wight.  LI- 
LAM  BERT  VILLE- 

Estate  of  A.  C.  Ganiey.  Li~ 

Jacob  Hetng. 

Alfred   B.    Holcombe.  Jl- 

Lambert  A  Kerr.  L2— 

Wert  A  Son.  LI— 

LONG  BRANCH- 
Chandlcr  A  Maps. 

CIouKhJey.  NIchol  &  Co.  N 

L.  &  D.  Edwards  A  Co.  Dlk 

Truax  &  Cramer.  OS— 

MADIBON- 
Bruen  A  Morris. 

Green   A   Plerson.  Nl— 

Joeeph  M.  Smith  ft  Co.  LI— 

MANASQUAN- 


snr  Center  St.  depot.        ■       Ci- 
rcus Sayre  Co.,    Front  St..   adj. 


I  B.  Van  Leer. 


I  Passaic  Bt. 


:  Wolf  &   Co.,   204 
Place.  J!— 

NEW  BRUNSWICK— 
John  H.  Conger,  S3  New  St. 
R.    R,   Outcalt.  261  George  St.   JS— 
John   H.   RDlfc,  ISl   Burnet  St. 
Philip  Welsel.  Jr.,  2  Peace  St.  Gl— 
NEW   MILFORD— 
Cooper  A  Demarest. 


W.   W,    Woodward.  G3— 

ORANOB- 
Conover  Bros.,  EH  Lincoln  Ave. 

Di- 
Cook  A  Genung  Co.,  Main  A  Clin- 
ton  Sts. 
A.  M.  Matthews  A  Co.,  GS  Freeman 
St.  Fl- 

A.     F.    Plerson,     Plerson'a    Alley, 


Palmyra  Ice  A  Coal  Co. 


Google 
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The  Anderson  Lumber  Co. 
PATBRSON- 
John   Agnew,    Prince,    cor.    SI 

T.  J.  Brogan. 

C.  S.  Forbes,  785  Halo  St. 

Chrlatopher    Kelley.     R.     R. 


.   41-47  Lafayette.   HI- 


E.  O.  Miller. 
PENNQROVE— 

Barber  &  Tumar. 


C.    C.    Turner. 
PERTH  AM  EOT— 
The  Farrlngton  Co.  HI— 


__j.   Cole. 

Nicholas  Olbney. 

John  H.  HaBerly,  Jr. 

H.    T.    Hagerty. 

Long  &   Kroner. 

Jordan   A   Shafer. 

Stacy   &  Shafer. 

Clarence  Waltera. 
PLAINFIBIJi- 

Bolce,   Bunyon  &  Co.,   242-260  I 
Ave. 

J.  8.  Irving  Co..  M  Central  Ave. 

J.   D.   LolaeauK  &  Co.  II- 

Mlchael  Powers.  N 

PLEASANTVILLE— 

John   E.   Blake  &  Co.,   Ltd.         12— 

Lake  &  Rlslcy.  HI— 

PRINCETON^ 

J.  V.   D.   Beekman.  1£— 

RAHWAT- 

Ira  C.  Ayre«.  Ki— 

Wm.  A.  Corson.  LI— 

Q.   M.   Prieas.  K2- 

Elmer  Oliver.  N 

RED BANK— 

J.  Trafford  Allen.  Fl- 

Jhs.   T.   Burro wes.  H2— 
R.    Hanee   A    Son. 


G2— 


Chas.    Lewis. 
J.   A.    Throckmorton. 
RIDGEFIKLD   PARK— 


Kl— 
EI— 


G.  W.  Halaey.  M2— 

I.    E,    Hulton.  G2— 

Nickerson  Hopper  Lumber  Co.  J3 — 
BIVEHBIDE— 


ROCKAWAY— 

B.    K.    &   a.   W.    Stickle. 
RUTHEHFORD- 

J.  P.  Cooper  ft  Co. 


.'.  Galloway. 

Chas.  Hasaelhuhn. 
Julius  Jaeger. 
J.  A.  Blocker. 


ince  L.  SlnnlckBon. 

Ben].    Stratton. 

Joseph  K.  Wftddlngton. 

Wlstar  &  Woodnut. 

Geo.   Zaiaor  &  Bro. 
80MKRVILLE— 

A.  G.  Anderson  Be  Co. 

Gallagher   &   Richard. 

Sargeant  Broe. 

David  J.  Smith. 
SOUTH  AMBOY— 

Jas.  Blood  good. 

Thomas  Downs. 

Sexton    &   Donnetl. 

SI  over  &  DlBbrow. 
SOUTH  ORANGE— 


STEWART8VILLB— 

Edison  Portland  Cement  Co.  Al— 
SUMMIT— 

D.  W.  Day  &  Son,  Bprlngfl«ld  A 
R.   R.  Aves.  JK- 

Geo.  V.  Muchmore,  Park  Ave.  HI— 
TRENTON— 

Capital   Portland  Cement  Co. 

The  Devey  Cement  A  Electrical 
Supply  Co.  N— — 

W.    R.    Doyle.  J!— 

Samuel   Heath,  334  Perry   St.     El— 

F.  B.  Katienback  6  Co.  HJ— 

W.  L.  Phillips,  SOT  Cass  St. 

J,  B.  Richardson  A  Bon.  120  8. 
Stockton  St.  CI— 

P.   B.  Richardson.  Ill  B.  State  St. 


The  Tattersali  Co. 
VINELAND— 

Klmba!!,    Price   A    Co. 

Leach  A  Bro. 
VULCANITE- 

Vulcanite  Portland  Cement 

WASHINGTON— 
H.   W.   Allegar  &  Son. 
W.  D.  Gulick. 
Hombaker  &  Bowers. 

W  E  liH  AWKE  N— 


Tuttle   Bros. 

E.  D.  Gardner  &  Boi 
Thoa.  Keynton.  201  C 


WOODBHIDGE— 

Valentine   Lumber  Co. 
WOODBURY— 


J2— 


HEW  MEXICO. 


A,   N.   Pratt. 


ctzscii/GoOgIc 
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HEW  MEXICO  (Cont'd). 

LAS  VEOAS- 

Henry  Q.  Cpors.  1 

The  Dunn  Builders'  Supply  Co. 
ROSWBLL- 

Burtnn  IJnEe  Lumber  Co. 

I^wls  A  walls. 

Seny,   QUI   &  Horrow  Co. 


HEW  YOBE  (Cont'd). 

BATAVIA- 

Win,  B.  Dawson. 

Wm.  B.  Smith. 

Weaver  &  Wlnslow. 

O.  B.  Worthlngton  ft  Son  Co. 
BATH- 

W.  H.  A  R.  J.  DavlKjn. 


SANTA  FE- 

James  Paucett.                              n^ 

Wm"M?Ktfzi«. 

"s: 

H.  B.  Shannon.                       Hi— 

BINQHAUTON- 

HEW  YORK. 

Joseph  W.  Ballard  &  Co.,  a  Jarvls 

ADDISON— 

B.  F.  Bloomer.                                   11— 

Oeo.  C.  Howard. 

Kl- 

Corbott  A:  Stewart,  UO  State   St. 

AKRON- 

El- 

Akron  Cement  Works. 

Dl- 

The  D.   &  H.   Lime  &  Cement  Co. 

Cummlnss  Cement  Co. 

11- 

H.  L.  &  W.  C.  Newman. 

Fl- 

ADBANT— 

Stre«t. 

Peter  Blake.  ITS  1st  St. 

EnHign  Lumber  Co..  Jarvls  St.  Fl- 

The  Bowa  Granite  Co..  18  N. 

Pearl 

BUFPALO- 

St. 

P 

Akron  Cement  Co..  GO  River.  Dl— 

-Fred     8.     Bnimaghtm,     ZC6     Wash 

Ave. 
Cameron     &     HaWD,     2gS     Central 

Ave.  Fl— 

H.  A.  Dwlght.  HI— 

Howard  N.  Fuller.  Chapel,  oor. 
Sheridan  Ave.  Hlh 

The    HeldeibuTE    Cement  Co.,  38 
State  St.  El- 

John  H.  Jackson.  K  2d  Ave.  Fl— 
John  Kurti.  SX  Central  Ave.  HI— 
John    Kurlz.     Jr.,      &    Wendy,     3&S 


Central  > 


. n~ 

&     Youngman.    3SS    Stat* 


',  3S  State  Bt. 
'  WoodrulT.  143  Broadway. 
ALBION— 
MnrgiLn  A  Llnson.  11. 

Bhourds  BroH.  Jl- 

Oro.  M.  Watermmi.  Hl- 

ALLEOANY- 


AMENIA— 

Wlllaon  &  Eaton.  Ql— 

AMITTVILLE— 

W.    W.    Hulae.  H2— 

Chaa.  Wood.  DZ— 

AMSTERDAM- 
Amsterdam  Cement  Worka.       01— 
B.  Hachold.  Jl— 

Morphy  Sc  Davy. 

ATHEN8- 
Howland  A   Sod.  H1- 

ATTICA- 
Broadbooks  A  Hanger.  11— 

West  Avenue  Mtlts  Co.  Ql- 

AUBURN- 

D.  W.  Barnes  &  Son.  S  Wall  St. 

Gi- 
ll.   R.    Clark,   ]T3   Stale  St. 
-    McCarthy  Bros.,  39  Water  St.  KI~ 
AVON- 

E.  H.    Babeock.  U- 
M.   C.   Watklns  ft  Co.                   HI- 

BALDWIN8V1LLB- 

Oeo.  H.  Peck  ft  Co.  Gl- 
BALLSTON  SPA- 

Dennla  MonoEue.  U — 


Charles  Berrlck  ft  Elons,  1 
Black    ft    Hunt.    3    Builders'   Ex- 
Bray  ft  Hanraban.  ITS  Elllcolt. 

K2- 

Bnffalo  Cement  Co.,  Ltd.,  no 
FianUin.  Bic 

Buftalo  Mortar  Works,  Builders' 
Gichanee,  II— 

Buffalo  Paragon  Plsater  Co.,  11 
Brcckenrldge  St.  '    Hl- 

BufTalo  Sewer  Pipe  Co.,  TT  Tona- 
wanda.  El— 

PhlHp  Carey  Mfg.  Co.,  98  ff,  Sen- 
eca. Cl- 

Carroll  Bros.,  Virginia  and  Fourth. 
DI- 


Dlamond    Fire    Clay    Co..    1T«    Blll- 

Q.   Ellas  ft  Bro..  9C&  Elk  St.       Ct— 
German    Rock    Asphalt    and    Ce- 
ment Co..  Ltd..  304  D.  B.  Morgau 
Bldg.  DS- 

GlbralUr     Wall      Plaster      Co.,      i!l 
Builders'  Exchange. 

Wm.  S.  Humbert,  Inc.,  538  Pni- 
dentla]  Bldg.  lid 

J.  B.  King  ft  Co..  322  W.  Qcnesee. 
CI— 
John  Lyth  ft  Sons.   IS  W.  Eagle. 


Louis  Plohl  ft  Son,  Dock  ft  Water, 


Dnlon  Akron  Cement  Co.,  141  Erie. 
Cic 

Walbrldge   ft  Co.,   2»2  Main.       D2— 
Weed   ft  Co.,   32  Main.  CI— 

O.   W.  Williams.  639  Mastern. 
Wllllamsvllle       Quick      Lime      Co.. 
Broadway  and  Elm. 
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MEW  YORK  (Cont'd). 

CALEDONIA- 

Iioqnois  PoitUnd  Cement  Co. 

D 

CAMBRIDQE— 

J.  D.  Halt. 

Amos  Konkey. 
CAMDEN— 

Oeo.  Abbott's  Sons.  Ti— 

Gllea    Cny.  fc^ 

W.    H.   Dorranoe  &  Son;  Fl— 

CANAJOHARIE— 
W.  H.  Bain.  ji_ 
L.  W.   H.   KUnhart.  Li- 
lt. L.  Smith  Lumber- Co.  Hi— 

CANANDAIQUA— 

Prank  H.  Beeeher,  HI— 

Alexander  Daviaion,  G2— 

Geo,   T.  Thompson,  HI— 

CANASTOTA— 

A.    M.    Barrett.  II _ 
Alfred   E.  Drew.                        '        n— 

CANiaTEO— 

Burrell  Bros.  Kl— 

W.  P.   GofT.  Fi_ 

O.  O.  Ijilne.  n- 

J.   H.   Strait.  Jl_ 

CANTON— 

L.  W.  Eldredge.  N 

R.  T.  Wells' A  Co.  Gl— 

CARTHAGE— 
Balcom   &   Splcnr. 

Carthage  Lumber  Co,  CI— 

Noah  Chamberlain.  Kl— 

Chafty  Bros.  Ml— 

J,  A.   Loomis,   Ag-C, 

J.  E,   Strickland  Sc  Son.  PI- 

CABS  A  DAG  A— 

CassadaRa   Cement  Co. 
CATS  KILL— 

A.  Bell,  GZ- 
Jas.  Coohe. 

Geo,  W,  Holdrldge, 

B,  Lampman  &  Son.  ai— 
CATTARAUGUS— 

A.  V,  Benson, 
V,  S,   Rich. 
CHATHAM- 
John    W,   Borlght.  H— 


CLAYTON— 

OtlB  Brooks, 
CLYDE— 

Brlsbln  &  Douglajw, 


HI— 


Stanton  Courier,  Hi— 

H.  D.  Karkcr  &  Co,,  Main  St,  LI— 
William  W,  Summons. 

COKOCTON— 
Christian  Merti,                            l,l— 
Wllcoi   i   Hon.  N 

COHOE8— 
3.  W,  &  T.  vr.  Noary,  13  Broadway, 

Scotland   &  Munro.   72  Remsen   S(, 

Thomas   Slavin    A   Son,  HI- 

M.   Weldman,   Z2D   Mohawk   St. 
COLD  SPRING— 
J.  B.  &  J.  M.  Cornell,  Cl- 

Greena  Crookston, 
Wm,  H,  Le  Due,  12— 

Chaj-les  E.   McClary.  Nl— 


MEW  YORK  (Cont'd). 

COOPBReTOWN— 
John  F,  Brady  &  Co.  B— 

CORINTH- 
Geo,   H.   Maaon   &  Son.  II— 

CORNING- 
JphTi  Comosh,   W.  Market  Bt,   Kl— 
Drake  &  Co,  Cl— 

Q.  W.  Parr  ft  Co.  n— 

C,  W.  Paasott, 

CORTINA  ND- 
Beara  &  Warfleld.  Kl— 

Duan  B.   Call,  Ji_ 

Maxson  &  Starln.  Ql- 

Ryan   &   Hall.  Jl- 

OOXSACKIE- 
Phoenli  Lumber  Co. 

DANSVILLE- 
Loulu   Kramer,  Kl— 

Joseph  Tochum.  Kl— 

DELHI— 
Dean   &   Bromlay,  n— 

Gleaaon  A  Klir,  L 

Pellfield    MlllfnB   Co.  N 

DBPOSIT- 
John  Q,  Clark.  LZ— 

A.  B,  ft  C.  E.  Martin.  N 

W.  J.   Putnam  ft  Co.  It— 

DO  BBS  PERRY— 
Beeson  ft  Co.  HS— 

DOLQEVILLE- 

R,  J.  au"ie' 
Waldle  ft  Snyder. 
DUNKIRK- 
Armstrong  ft  X1el«chman.  J»— 

Mrs.   B.  M.  Hamilton.  Jl— 

James  G.  McCarthy.  Ji— 


EAQLE  BRIDGE— 


Jl— 


E.  R.  Adama. 

Wm.   Oelb.  li— 

GriBss  ft  Ball. 
EAST  HAMPTON- 
Bast  Hampton  Lumber  &  Coal  Co. 

ELLENVILLB—  "" 

Balky    ft    Deyo.  bUd 

James  W.  Donaldson. 
ELMIRA- 

Barkor  Bros. 

Costello   ft  Neasle.  Gi_ 

Diver  ft  Copied? 

Holmes  ft  do. 

Chas.  M.  Lee  ft  Son. 

W.  H.  Lee  ft  Son. 
PAIRrORT— 

Dobbin  ft  Moore,  m_ 

C.    L,    Puller.  "i 

G.    8.   Holman. 

A.   M.    LooRilB. 

A.    Van    Norman 
PAH  ROCKAWAY- 

Thomaa   Kane. 

F.  R.  Smith. 

A.  C.  Walton. 
FAYETTEVILLB— 

Bangs  ft  Qaynor.  Die 

Thomaa   W.   Sheetlj-,  »_ 

FISHKILL-ON-THE-HUDSON- 

James   A.    Murray.  Jl— 

W,   H.   &  W.   P.  Wearnn  n? 

PORT  EDWARD-  "^ 

^*St.^'    ^°"'*°™«'T'.   Notre  Dama 

Jamea  G.  Klnno.  m~ 


L»- 
Jl— 

n— 
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HEW  TOBE  (Confd). 

PORT  PLAIN— 
Will  J.  DIeteDdorC,  &S-M  Canal    at. 

PRANKPORT- 

W.  W.  Crosby.  KZ— 

FRBDONIA- 

Cobb  A  Prltchord.  Jl— 

P.    E.    Cooke.  11— 

8ly  &  CoddlnBton.  n— 

PREEPORT— 

C.  M.  Foreman.  HI— 

ROBB  &   Randall.  12— 

A.  J.  A  J.  M.  Southard,  Ml- 

FUI.TON— 

Qtuce,  Portar  ft  Co.  HI— 

QENBBBO- 

N.  W.  &  C.  D.  Ne«.  II- 

PuHlBS.  Carpenter  A  Co. 
QBNEVA- 

Beard  ft  Son.  Jl— 

Ebencser  Cole.  LI— 

Prank  Dwyer.  U— 

Geneva  Lumber  Co. 

Goble  Bros. 

R.    J.    Rogers   Lumber  Co.         HB— 

H.   A.   Torrey. 
OLENS  FALL8- 

H.    H.    Bradt    ft   Co.  n— 

Pinch,  Pruyn  A  Co. 

Olens   Falls  Portland   Ceroont  Co., 
Clo 
GLOVBRBVILLB- 

Peter  Cnevaller.  Kl— 

May  tip  Id  Lime  ft  Cement  Co, 

L.  A.   PhelpB  ft  Son.  II— 

GOSHEN- 

Conklln  &  C 

Pan  Cher  Bros. 

N.  H.   Sanford. 

W.  M.  Saver. 

Q.  M.  wftkes. 


A.   B.  Whitney. 
GOWANDA— 

J.  E.  Van  Densen. 
QRANVIIiE— 

Sle^mund  A  Welnburg:. 

Parher  Stanley. 


MBW  YOEK  (Cont'd). 

H003ICK  FALL8- 
Eaeton,  Rlalnc  ft  Worden.        Gl- 
Prancls  Riley.  n- 

A.  H.  Sherwood. 

HORNELLSVILLB— 
JameH  Fahy,  S7  Cass  St.  JJ— 

S.  Hollands,  IGS  Main  8t.  Fl— 

James  Klngkade.  2  Delaware  Ave. 
Simmons  ft  Howell.  II— 

HORSBHBAD8— 
H.  H.  McQueen.  Nl— 

Hathaway  ft  Bundy.  LI— 

HtrDSON— 


Char 


'.  Macy 


Dl- 


Huntlngton  Lumber  ft  Coal  Co. 

W.    W.   Wood.  Bl- 

IRVINGTON— 
DInkel   &   Jewell    Co.  Gl- 


Driscoll   BroR.  A   Co. 

Josepb  Fowles. 
JAMEfeTOWN- 

W.    H.    EndresH.  Gil 

Jamestown  Coal  ft  Coke  Co. 

W.    L.   Slotboom.  LI- 

JAMB  8  VILLE— 

E.  B.  AlToid  &  Co.  Cia 

Robt.  Dunlan.  DI— 

JOHNBTOWN— 
John  G.  Ferres,  113  W.  Main  St 


Frank  Miller. 

Levi  Stephenson. 
KEBSBVILLE- 

A     W.    Shields  A   Co. 
KINGSTON- 

Abbey,   Stephen.  A  Sons. 

P.   H.   Grtlflth. 

H.  W.  Palen's  Bona. 


HI— 
n— 

12- 


HAMILTON— 

N.    R.   WtckwiBO. 
HARRIS  TSTOWN— 

Blarks.  Ooaa,  Caftrey  Co. 

Trorobley  ft  Hatch. 
HAVERSTHAW- 

Clark  A  Bennett. 

I.  H.  Hed^H. 

H.   F.   Johnston. 
HEMPSTEAD— 

W.  Q.  Adams. 

Jos  Grlffln. 

Mollneaux  Bros. 

G.  D.  Van  Vranken. 
HERKIMBR- 

O.  W.  PsJmer  ft  Co. 

C.   R.    Snell. 
HICKSVILLE— 

Louisa  AuKUStln. 

F.  Herzos  &  Elon. 
HOMER- 

Maxon  &  Btarln. 


I.  Madden  A  Co.,  SIT  Firs 


N.  B.  Keeney  A  Son. 

Geo.  F.  Lowe. 

P.    C.    RoKera.    Lake    Bt. 
LB8TBRBHIRE— 

E.   L.   Baldwin. 

M.   B.  Hotchklss. 
LITTLE  FALLS— 

W.   B.    Newell. 

James  Van  Allen. 
LOCKPORT- 

M.    J.   Crowe. 

C.  N.  Stain  thorpe. 

C.  B.  Whltmore. 
LOWVILLB- 

Louls  Bush. 

C.  P.   Yousey. 
LYON8- 

B.  P.  Lockwood. 
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HEW  TORE  (Cont'd). 
MALONB- 

Short   &   WKdInK,  Flin 

Thompson  Bros. 
MAMABONBCK- 

R.   G.    Brewer,  HI— 

L.  Moftiltt.  Hi- 

ll ANLIUB— 

Jas.  Behan 
HASSENA— 

Garvin  A  Ruth  erf ord, 

Keyea  &  Moore. 

Hubert  Trefly. 


RoblnHon    &   Ferria. 

Willis  P.   Bmlth. 
M  En  IN  A— 

Fllklns  &  Gorman. 

John    Horan. 
MIDDLEBURG— 

Bmmctt  Petfihle. 
MIDDLETOWN— 

Buck   Bros. 

The  Crane-Qlles   Co. 

C.  R.  Fuller. 

G.   W.   A   a.    H.    Galloway. 

Gordon.    Horton   A  Co. 

Pounfl  A  Thom. 

Spooner  A  Ay  res. 

G.    A.    Swalm    A   Co. 

N.   W.    Wood. 
MOHAWK— 

Broomhall  A  Co. 
MONTOUR  FALL8- 

Joseph   E.    Barbour. 

D.  C.   Blair. 
Samuel   J.   Brown. 
8,   W.   Bterrett. 

MT.  VERNON— 

■■■       ■    Supply    Co..    18    B. 


NELSONVILLE— 
Martin  Adams, 

NEWARK— 
1..  G.  Mettlson. 
Chas.  B.  SeegeCt. 


m.  490  Broadway. 
I,  1T3  WashlDKton 


Frank  G.  Wood,  IM  Washington  St. 

N 

NEWMAN— 

Starks,  Goss,  CafTrey  Co. 
NEW  ROCHE LI.B— 
New  Rochelte  Coal  A  Lumber  Co. 
Dll 
Echo  Bay  Dock. 
NEW  YORK  CITY,   BOROUGH  OF 
BROOKLYN- 

Harry  Bell.  Fl— 

Brauii    &    Howe,    fi32    Manhattan 

Ave,  Kl- 

H,  F.  BurrouBhs  A  Co..  Newtown 

William  V,  Burroughs. 


Street. 

Castle  Bro«.,  «  Lott  St.  K] 

Audley  Clarke,  Gowanus  Canal. 


NEW  TOSE  (Cont'd). 

BOROTIGH  OF  BROOKLYN   (Cfd)— 
J.  M,  Cohn,  Fltker  Ave.,  cor  Stone. 


Est.  of  F.  O.  Hughes,  193  Douglaaa 

Street. 
G.  w.  Jump  A  Co.,  tl  Milton  Bt, 
King  A  Adams,  tlO  Kent  Ave. 
Kroner    A    Kllllan,     gM   Stockholm 

Street. 
J.  J.  Maher,  97  9th  St. 
J.  If.  Mahnken,,  tS2  Kent  Ave, 

L 

F.     J.     Masset  Co.,    48S    Ftatbush 

UcLoughlin    A   Furmttn,    (oot   Bay 
n  street. 

A.  McNeely    A     Son*.    9   AdelphiA 

W.  H.  Meaerole,  K  Oreenpolnt  Ava. 

John  Morton  Bona  Co..  3ST  Carroll 
Street,  Dl— 

J.  Reeber  A  Co.,  !H  Lee  Ave,     HI— 
O,   E.   Relmer  Co.,   HOT  Metropoli- 
tan Ave.  El- 
Rudolph  Relmer,  2814  Atlantic  Ave. 
Fl— 
Adam  Stroeber.  41t  Johnson  Ave. 
R.   Stroeber,  Oi  Johnson  Ave. 
U.   B.   Steel  Cement  Co,,  940  Kent 
Ave. 

B.  E.  Wens.  2432  Atlantic  Ave. 
NBW  YORK  CITY,    BOROUGH  OF 

MANHATTAN  AND  BRONX— 
Acme  Cement    Piaster    Co,,    IClst 

Bt.  and  Jerome  Ave. 
AUgnum  Co.,   330  B.  9Sth  St. 
Alsens    Portland    Cement   Co.,    itS 

Liberty    Bt. 
Am.   Asbestlc  Co.,  «  Broadway. 

Atlu    Portland    Cement    Co^    30 
Broad  SL  Aia 

H.   D    Baker,   3<  Cherry   Bt. 
H,  D,  Baldwin  &  Co..  II  Broadway. 
Balfour,     Williamson     A     Co..      £1 
William  St.  Al— 

W.  H.  Beach,  St  Cortlandt  St. 
F.  Bdirend,  54  Front  St.  Hif 

H.  W.  BelT  Fl- 

John  Bell  A  Son,  13Tth  St.  and  Ger- 
ard Ave.  Fl— 
A.  W.  Blaso  Co..  US  Gth  Ave, 
Jacob  H,  Bloom,  IG  Whitehall  St. 
Kl- 
Bonnevllle  Cement  Co..  !tl  Broad - 

F.  B.  Bowne  A  Bon.  12— 

Chaji.  Brewer  A  Co.,  18  Broadway, 

N.  y. 

Henry  R.   Brlgham,   ZH  Broadway. 


Cable,  Thorn  &  Co.,  153  Broad - 

Candcr  A  Smith,  2(th  St.  and  Bast 

River.  1 

J.  Maiwpll  Carrere.  SO  William  Bt, 
Cheshire  Lime  Co..  217  W.  lath  St. 
Thomas  CofTey,  246  B.  UTth  Bt,  J3- 
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IfSW  TOBK  (CoBfd). 

BOROUOH  OP  MAKHAT'N  (C-fd)- 
Coluroblui    FlreproofiDg    Co.,    ua 

Broodwar- 
Comm«rclai  Wood  ft  Cement  Co., 
IH  Filth  Ave.  II— 

F.  F.  Comstock.  «S  ft  <7  E>ey  St. 
Conaolldated      Roeendol*     C«inant 


Coplay  Cement  Co.,  IIS  Broadw^. 

Vllllun  Coogan,  Park  and  Pelham 
Aves.  Jl— 

Curtln    ft    Ver    Valen,    «    Ualden 

RutuB  DaiTOW,   foot  W.  4Tth  St. 

Dearlns  ft  Co.,  So  I.iberty  St. 

J.   P.   DuHy  ft  Co.,    4th  Ave.  and 

ISBCh. 
A.  G.  Duyotera,  4S  Broadway. 
Dyckerhoff   Portland   Cement     Co., 

W  WllUam  Bt. 
Eastern    Cement    Co.,    1IB3    Broad- 


Bnieka  Cement  Co^ 
Ay8.  a 

Faucett    Ventilated      Plre      lYoof 
Building  Co.,  Ltd.,  U31  Broadway. 
FlemlnB  ft  Co..  1!3  Liberty  81, 
Flint,  Eddy  ft  Co. 

Fi*anck)yn    &     FerKUBoo,    Cotton 

Qabrlel  ft  Bchall,  £05  Pearl  St.  Ol— 
Gardner   Building  Material   Co.,    tS 

Broad  St. 
E.  C,  Qatee  &  Co.,  Webster  Ave.  ft 

8.   Blvd. 

John  Gleason,   24  Goeroh  St.   N 

Olens  FallH  Portland  Cement  Co., 

IM  6th  Ave. 
OoBS  &   Ednall,   S5B  W.    St.         Fl— 
Haebler  ft  Co..  Tl  Wall  St. 
Chas.  Ward  Hall,  140  Nasaau  St. 
Uammill  A  Gillespie,  Z40  Front  St. 
C.   B.  Hewett  ft  Bro.,   48  Beekman 

W.  N.  Hoagland,  IIH  Broadway. 
B.  A.  HolmberB,  ISO  6th  Ave. 


Hyde  Bros..  118  E.  nth  St. 

Irvine  ft  Co..  117  W.  USth  St. 

K.  H.  Jaffray  ft  Co..  ISO  6th  Ave. 

H.  W.  Johns  Mfg.  Co.,  100  William 

Street. 
Johnson    Cement    Coating   Co.,    IBS 

5th  Ave.  L 

Johnson  ft  Wilson,   ISO  Nassau  St. 

iP.  Kane  Co.,  387  4tli  Ave.  E 
leiander  Keller,  81  New  St. 
L.    E.    Kennedy    ft    Co.,    17    Broad- 
Alex  Kelller,  SI  New  St. 
T.  A.   Keyes,  81  New  St. 
J.  B,  King  ft  Co.,  1  Broadway. 
Knickerbocker      Cement    Co.,      U 
Maiden  Lane. 

Lawrence  Cement  Co.,  i  Broad- 
way. Ci— 

Lawrence  Cement  Co.  of  Penneyl- 
vania,  i  Broadway.  Bi— 


NEW  TOKK  (Cont'd). 

BOROUGH  OF  MAN  HAT*  X  (C't'd)— 
Lnwrenceville      Cement      Co.,      K 

Cortlandt  St.  El— 

Oeorge  Llvlnsaton.  1123  Broadway. 
Thos.  M.  Magiff.  38  Cortlandt  St. 
Major  Cement  Co.,  40  Pearl  St. 
Manhattan    Brick    ft    Terre  Cottk 

Co.,    284   South    St.  I^~ 

Marquardt,    H.    ft    Co.,    21   B.    WU- 

Uam.  Bt— 

Mason's  Supplies  Co.,  284  South  St. 

m— 

.    120    B.    ltd 


'    Maurar    ft    E 


Cl- 


Meejtcr.  Carter  ft  Booraem, 


len    Aaphaltlc     Cemi 


The  F.   E.   Morse  Co.,  IT  State  St. 

Uld 

MorsB  Steel  Wire   Tire  Co.,   131  W. 

Sth  St. 
Albert  Moyer,  1(0  6th  Ave. 
Hurray  ft  Co..  Ave.  C  ft  ISth  St. 
MurtHgh    ft    McCarthy,     Rtvlngton 

A  East  BU.  Dl— 

Newark  and  Rosendale  Lime  and 
■  Cement  Co.,  M  Cortlandt  Bt.  Bl— 
Newark  Lime  ft  Cement  Mtg.  Co.. 

120  Liberty  St.  Bic 

G.  M.  Newcomer.  SS  Maiden  Lane. 
N.   B.  Cement  Coating  Co.,  1»  Eth 

New  York  Cement  Co.,  28  Broad- 
way. E— b 

N.  Y.  ft  Rosendale  Cement  Co.,  280 
Broadway,  Cla 

New  York  Pottery  Co.,  W.  XQi  St. 
ft  12th  Ave  CI— 

New   York   Wood   Vuloanlmlng   Co., 


n  Broadway. 

N.  Y.  ft  N.  y  F 

Firth  Ave. 


.  Flreprooflng  Co..  ISS 
Northampton  Portland  Cement  Co., 


Oland    Portland    Cenii 

Firth  Ave. 
E.  I.  Olmsted,  IT  Park  Row. 
T.  B.  Osborne,  1  Broadway. 
Overbaugh-Camp  Co.,  Klngabrldge. 

N.  ft  W.  J.  Peck,  430  B.  Forty- 
eighth.  I 

Pennsylvania  Cement  Co.,  M  Cort- 
landt St. 

O.  D.  Person,  ISO  Fifth  Ave. 

J.     A.     Pbllbrlck,     18S9   First    Ave. 
I 

Piatt  Plaster  Co..  130  Fulton  St. 
K2- 

Chartea  Plock,  M3  W.  Twenty-se-v 

G,    Quelle,   39S   Broadway. 

Edward  Records.  17  Park  Row. 

Reliance  Brick  A  Cement  Co.,  146 
Broadway. 

Roebllng  Construction  Co.,  m  Lib- 
erty St.  L 

H.  P.  Roblnaon,  toot  W.  Forty- 
ninth.      - 


CiOo^lc 
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HEW  TORE  (Cont'd). 

BOROUGH  OF  MANHAT'N  (C-fd)— 
Hock  Pl&ster  Co.  of  N.  Y.  and  N. 

J.,  11  Broadway.  Gl— 

laraea   RoKers,   Twelltb   Ave.   and 

W.  132d  St. 
Rose  Brick  Co.,  HE  W.  52d. 
Backatt  Wall   Board    Co.,   lit  Nbji. 

BKU.  U— 

Bayre  &  Plgbor  Co.,  ajJ  Broadway, 
W.  H.  Schmohl,  Sll  B.  Fourteenth. 


F.  L.  Smith  &  Co.,  K  Maiden  Lane. 
Ql- 
Hlram    Snyder     &    Co..   2S»  Broad- 
way. E2c 
E.   G.   Soltman    1S4  W.   Forty-slxtll 


StBjidard    Silica    Cement    Co..     W 
Maiden  Lane.  Ol— 

C.   D.   Stout.  1  Broadway. 
Terry  A  IIolmeH,  H3  W.  Fltty-seo- 

Emil  Thicle,  gg  Tobn  St.  Eic 

Thomjraon      &       Starrett,      Battery 
Park  Bldg.  Cl- 

Calvin  Tomklns,  im  Liberty  St. 

Ek 
ToDiklns  Bros..  SST  Broadway.     II— 

W.   O.   Tucker   Mlg.   Co.,     foot  B. 

U«th  St. 
Tucker  &  Vinton  (inc.),  156  Fifth 

Union   Metal   Corner   Co.,   ISI    W. 

United  Bnilding  Hateiial  Co.,  691 
Broadway.  Hi— 

U.     B.     Mortar      Supply    Co.,      1123 
Broadway.  I 

Walter  F.  Vernon,  1(0  Fifth  Ave. 
Virginia    Portland    Cement    Co.,    81 

Fulton  St.  Clo 

Charles    Warner    Co..    «t    Maiden 

•  -  etc 


e  Brick  &  Terra  C 


T.  C.  Wood,  Sl«  Greenwich  St. 
NEW  YORK  CITY,   BOROUGH  OF 

QUEENS— 

G.   A.  W.   Brown   ft  Co..   Spruce  ft 
Seward  Ave..  Richmond  Hill.  12- 

C  Ion  In     ft    MeBSenger,     TGI     Boule- 
vard.  L.   I.   City.  n- 

L.    I.    Hill. 

JaroleBon      ft      Bond,       Boulevard, 

D.  S.  JonOB  ft  Co.,  16  Vernon  Ave.. 

L.  I.  City.  Dl- 

Kraemer    Bros..    10th    ft    Bth    Ave., 

College  Point.  Fl— 

J.     H.      L'Hommedleu,      7     Vernon 

Ave..  L.  I.  City. 
F.  C.  Norton,   Franklin  ,Ave.,   Far 

Rockawny. 


NEW  TOSK  (Cont'd). 

BOROUGH  OF  QUEENS  (Cont'd)— 
Rudolph    Relmer    ft    Son.    Ocean 
Ave..  Oione  Park.  Pi— 

G.  B.  Roe,  Park  Ave.,  Bay  Side. 

m- 

A.  M.  RyoD.  «S  Main  St.,  FluBhlng. 

Ql- 
Paul   Schneider,   324  Jackson   Ave., 

L.   I.   City. 
Standard    Silica     Cement     Co..     UO 

Flushing  Ave. 
Btyler    ft    Dougherty.    S»     PlUBhlng 

Ave.,    Flushing. 
Wotherapoon     ft    Son,    TJB    Vernon 

Ave.,   L.    I.    City.  Dl- 

NBW  YORK  CITY.  BOROUGH  OF 
BICHMOND- 

Cale  Bros.,  TottenvlIIe.  JZ— 

8.  N.  Havens.  New  Brighton,  HZ— 
Huch  McRoberts  ft  Co..  TompklnS' 

vllle. 
Joseph  C.   Seguin  ft  Co..     Prince* 

Bay.  Kl- 

Jfttnes      Thompson,      West       New 

Brixton. 
Ja«.  Thompson  ft  Sons,  Stapleton. 

Wm.  S.  Van  Cllet,  Port  Richmond. 
Dl— 
W.  W.  Whltford,  Port  Richmond. 
NIAGARA  FALLS- 

W.  S,  Hnmbert'  (inc.).  I— d 

Chas.  T.  Sbepard.  Ml~ 

Jacob  Wagner.  Jl— 

NORTH  TONAWANDA- 
H.  U.  Berger. 

H.  A.  Rose.  Jl— 

NORWICH— 

t.  A.  Burr.  D— 
Patrick  Byrne. 

NTACK— 

Gregory  ft  Sherman.  Gl— 

W.   H.    White   ft    Co.  HI— 

OGDENSBURG— 

John  Barr.  II- 

W.  D.  Brittan.  11- 
Chas.   Dillingham. 

P.   Hackett.  11— 

Harvey  L.  Jones.  Klo 

OLEAN- 

B.  R,  Moo>e.  J3— 
Clean  Supply  Co.  HI— 
B.  U.  Tayfor.  I2h 

ONBIDA- 

0.  A,  MarcelluB.  Ji- 
ll. B.  Ruby.                                  aim 

ONEONTA— 

W.  E.  Bostwlck.  N 

Briggs  ft  Miller.  Hl- 

J.  P.  Butte.  Jl— 

Squire  B.  Gardner.  n — 

J.  W.  Packer. 

Stone  ft  Pruyn. 

W.   H.   Woodln.  II— 

OSSINING— 
J.   E.  Barlow,   Main  St. 
Barlow  ft  Co..  Main  Bt.  IE— 

1.  TarwIUIger'B  Bon,  Central  Ave, 

II- 

Waahburn  ft  Todd.  Depot  Square. 

Gl— 

A.  L.  Young,  Main   St.  Ol— 


:  Google 


DEU.LEIR8  IN  OEMBNT. 


aecy.;    R.    D,    Tul 
mgr. 
J.  E.  TerwlUlKer. 
OXFORI>— 
C.   B.   Austin. 
JamsB  Few. 
OYSTER  BAT- 
J.  H.  Samipla- 
FAUCTRA— 


C.  A.  

PATCHOGUB- 

E.  Ballsy  ft  Sons. 
PBBKSKIZ.L- 

N.    Daln's  Botis'    Co.     H.    P.    I 
pres.;  F.  M.  Daln,  eecy.  ft  li 

John   Smltb,   Jr. 
PENN  TAN- 
Andrewa  ft  OrlBtock.  I 

John  ConkllD  A  Son, 
Tbe  Potter  Lumber  Co. 


D.  C.  White. 

P.  Scbenck. 
pHtLMONT- 

Hani  Bros. 
PLATTSBURQ— 

Dock  ft  Coal  Co. 

Henry,  Wood  ft  Marshall. 


ChM,  flbblts.  n- 

PORT  JEFFERSON— 
O.  T.  Fanning  ft  Co.  U— 

X«per  Bros.  '  Kl— 

PORT  JEBVIS- 
W.  H.  Coonrod  Co.  Hi- 

ll. O.  Rosenkrans.  Ol— 

RuellnK  ft  Cole.  II— 

POTBDAM- 
H.  K.  Baldwin  A  Co.  H- 

O.  B.  Bonney  &  Bon.  Ji- 

ll,   L.    McAlllBter.  Nl— 

POUGHKBBPSIE- 

C.  N.  Arnold. 

D.  W.  wfibor. 

Frary  A  Base. 

Wm.  Peacb.  " 


H.  Brandt  ft  Co. 

Finch,  Pruyn  A  Co. 
RBNSSEtiAER- 

James  Oray,  3T1  Broadwi 
RHINEBBCK- 

FTftnk  Herrlck. 
RICHFIELD  SPRINQS- 

Ii.  S.  Chase. 
C.  H.  Evan*. 

L.  McCredy  A  Bon. 

Geo.  Monahan. 

■W.  B.  Ward. 
RIVERHEAD— 

Corwln  A  Youngr. 

John  E.  Young'. 
ROCHESTER— 

Wm.  A.  Franklin,  ffi  Main  Bast. 

James  W.  Hutchison,  322  Brown. 


02- 


Hl— 


NEW  YORK  (Cont'd). 

ROCHESTER  (Cont'd)— 
Jenkins  A  Macy  Co. 
lAmitBon     A    IMBMOJI, 

Joseph  J.  Mandery. 
Godfrey  S.  H«fi. 


'%•-* 


Wayland  Portland  Cement  Co.  El— 


Routh  Ave.  CI— 

ROMB- 

B.  Campbell.  Kl— 

W.  J.  Cramond.  L 

Oster  ft  Son.  Jl— 

Parry  A  Jones.  HI— 

R.  W.  Prltchard.  D— 

BAG  HARBOR- 
Bast  Hampton  Lumber  ft  Coal  Co., 

Ltd.  Ql- 

8ALAMANCA- 

J.  A.  Andrews  A  Son.  11— 
Gallagher  Bros. 

MeCann.   Hubbell  A  Co.  Hl- 

Frcd  Miller.  Ml- 

8ALBM- 

Charles  w.  Button. 

Wm.  J.  Crulkshank,  Li— 

E.  W.  Phiio. 

SANDY  CRBBK- 

B.  H.  Barlow. 

Miles  Blodgott. 

Henry  C.  Crandatl. 

Hydom  ft  Snyder, 

Samuel  Sadler. 

Edward  WllUama. 
SANDY  HILL- 

Grlffln  Lumt>er  Co. 

Kenyon  Lumber  Co.  CI— 

BARANAC   LAKB- 

Starks,    Goes,    Caftrey   Co. 

Trombley  ft  Carrier.  J2— 

Walton  ft  Tousley,  HI— 

SARATOGA  SPRING8- 

RuBsell  M.  Choate.  2«  Bast  Av«. 

N 

8AUQERTIBB- 

Flnger  ft  L«wts.  II— 

SauKertlas  Coal  ft  Lumber  Co.    II— 
BAYVTLLB— 

Robt.  Nunns.  n~ 

8CH  AGHT IC  OKE— 

Empire  Mill  ft  Coal  Co. 


Barhyte  &  DevenpeclE.  Gig 

J.  B.  Pierce,  Kl— 

C.  F.  Rankin, 
Rankin  ft  Cary. 
N.   I.   Schermerhom. 
SENECA  FALL3- 

A.  P.  Haney,  Clinton  St.  ID- 

F.  Maler,  Pall  St.  Gl- 

B.  B.  Palmer,  Clinton  St.  U— 
SIDNRY- 

C.  W.  Bumslde.  Ll- 
SILVER  CREEK— 

W.  E.  Standing  Co.  Kl— 

G.  P.  Brand  ft  Sons.  H— 
Geo.  Shafner.  U— 

SKANEATELBS- 

Rlchard  Carver. 

W.  G.  Stuart.  N 

SMITH'S  LANDING— 

Catsklll  Cement  Co.  Ele 
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MEW  TOEK  (Confi). 

BOUTHAMPTON- 

W.  R.  Hatsey.  n— 

Hft!»ey,  White  A  HaJwy.  n- 

Hampton  Lumber  Co.  n— 

G.  11.  Havens.  Kl— 

SPRINGVILLE- 

Conger  &  Ware.  n— 

Herbold  ft  KemlBr.  lA— 

BTRACUSE— 
I.  B.  BrlCton,  201  N.  Onondaga  Bt. 

.Burhane  &  Black  Co.,  US  M.  Sa- 
Ilna.  Dl— 

ColoniAl  Conatmction  Co. 

Oeorse  R.  Clark.  6tl  S.  Clinton.  J2- 
The  Eurekci  Platter  Co..  (4  Wlstins 

Blk. 
Martin  Sc  Sullivan. 
Thos,  Mlllen  &  Sons. 
C.  J.  SdUItm.  113 


L,  41T  B.  Water 


Geo.  W.  Farh  &  E 

St. 
VMMgaa  Plaster  Co,  no  H.  Wsr- 

ran  St;  Jacob  Amos,  Pim.;  W. 

E.  Sqnier,  Secy-Treaa,  Mp.  Eil 

TARRTTOWN- 

Dlnkel  ft  Jewell  Co.  (not  Inc.).  Gl- 

A.  ft  F.  C.  Husted. 

A.  P.  Husted.  Ji- 

Jaoob  Odeirs  Sons.  H2- 

THOMABTOWN— 

C,  A  H.  Gregory,  II— 

TO  NA  WAND  A— 

Henry  Barnes.  Jl— 

Wm.  Hemphill. 

H.  A.  Rose. 
TROY- 

Ctieney  &  Rlckeraon.  HI— 

Crandall.    Knight    A   Rlcbard.   SSS 
River  8L  Fl— 

Mllo  BmlU.  Ql— 

Max  Gulnn,  UE  River  Bt. 

Geo.  D.  Blade,  Division  Bt. 

Troy    Paint    ft    Color     works,     (tt 
River  at. 

YounK  A  Halstead,  foot  at  Grand 
Bt.  n- 

TUPPBR  LAKB- 
McDonald  A  Bon.  Ml- 

C.  H.  Btmon. 

UNION- 


American  Hard  Walt  Plaster  Co. 

II- 

W.  E.  HcCann.  Ti— 

Munson  Bros.  El— 

J>.  D.  Winston  ft  Co.  Dl— 
WALDEN- 

D.  C.  Dommlnck.  12— 

C.  W.  Embler.  N 

Hasbrouck  ft  Bloan.  J2— 

C.  W.  Hill.  N 

B.  B.  Sayer.  JJ— 

WALTON- 
EUs  ft  Reynolds. 


H.  B.  Oimstead. 

WARNBR8- 
Bmplre  Portland  Cement  Co. 


N 

Jl- 


NSW  TORE  (Cont'd). 

WARSAW— 
Cheney  A  HcGae.  HI— 


B.  P.  Vail. 

WATERPORD- 

F.  B,  Feck. 


WATERLOO- 

Bdwln  Clarke.  Gl— 

A.  H.  Terwllleger  A  Son.  Gl— 

WATBRTOWN— 

C.  P.  Engeltiart  14  Polk  St. 

Albert  L.  Rice.  2S  B  Arsenal  Bt. 

C.  D.  RlR-gs  A  Co.,  73  River  Bt. 

Robbln  A  Hotchkln.  IS  River  fiU 
WATEBVLIET— 

John  MoBaln.  Jl— 

Watertown  Bnildeia'  Sapplv  Co. 
WATERVILLS^- 

P.  W.  Putnam.  Jl— 

WATKINB— 

J.  H.  Drak«  estate. 
WAVBRLT- 

H.  J.  Baldwin  A  Son.  PI— 

P.  W.  Genung.  la— 

A.  Mullock. 
WBED8PORT- 

Caywood.  Stickle  A  Co. 

W    H.  Eldredge.  U- 

WBST   CAMP- 

Alien's  Ameiican  Portland  Ceili«at 
Works.  Ai — 

WEST  FIELD— 

John  R.   Pay.  Kl— 

Westneld  Lumber  and  Coal  Co.  II— 
WINDSOR— 

E.  L,  Barrett.  JI— 

WHITEHALL— 

H.  B.  Martin.  Kl— 

J.  H.  Sullivan.  lE-ST  Canal  Bt.  JI— 
WHITE  PLAINB- 

John  W.  Young  A  Bons  Co. 

R.  Toung  A  Bro.  El— 


HOBTE  CABOLIHA. 

ABHBVILLE- 

G«i.  F.  Scott  ft  Co.    '  I— e 

W.  H.  WeBtall.  Fl— 

BURLINGTON- 

Geo.  W.  Anthony.  n — 

CHARLOTTE- 

W.  W.  Ward  ft  Co.  n— 

B.  P.  WlthOTS.  Ii — 

DURHAM— 

Durham  Builders"  Supplies.  Ol- 
BDENTON— 

Theo.   Ralph.  lA— 

ELIZABETH  CITT— 

J.  B.  Flora  A  Co.  El- 

Kramar  Bros,  ft  Co.  HI- 

J.  R.  Primer  ft  Co. 

Robinson  ft  Co.  Dl — 

W.  J.  Woodley.  HI— 

QOLDBBGRO- 

Baker  A  Bason.  Kl— 

GoIdHboro  Hardwars  Co. 

W.  H.  HUKKlnB. 

Smith  A  Jonnston. 

H.   Wise  A  Bros.     _, 

CiOOglc 


DEALERS  IN  CEMENT. 


HOBTH  CASOLIMA   (Cont'd}. 


Odell  Hardwara  Co. 

Tboa.  Woodrolle, 
HBNDERSON- 

W,  S.  Parker  ft  Co. 

J.  B.  Watklns. 
HENRIETTA— 

R.  R.  Haynes. 

The  Henrietta  Mill  Co. 
HICKORY- 

F.  B.  Ingold. 

Shuford  Hardware  Co, 

kbrnerbvuxe;— 

L.  F.  Davis  &  Son. 
Fulp   ft  Llnvllle. 
KIN8T0N- 

B,  W.  Canady. 
DIson  ft  Hooker, 

MORGANTON— 

Morsant^n   Hardware  Co. 
MOUNT  AIRT- 

H.  T.  Joyce. 

W.  B,  Merrltt. 
NEW  BERN— 

Cutler  Hardware  Co. 

E.  W.' Small  wood. 

J.  C.  Whitby  ft  Co. 
PLTMOUTH- 

D.  O.  Brlnkley. 

W.  H.  Hampton. 

L.  P.  Horn  thai. 
RAXBIOH- 

T.  H.  BrlK^  ft  Sons. 

Julius    Lewi*   Hardwa 
FayettevUIe  St. 

8.  M.  and  W.  J.  Young. 
RBiriSVILl.E-- 

W.  P.  Ware. 

P,  H.  Williamson  ft  Co. 
ROCKIN  QH  A  M— 

W.  I.  Ererett  Fio 

Pu  Du  Hardware  Co. 
SALSM- 

Pogla  Bros. 
SAUHBUBT- 

J.  Allen  Brown.  Jl— 

Geo.  R.  Martin  ft  Bro. 
TARBORO— 

C.  J.  Auatln. 

Howard  ft  Co.  Q3— 

Tarboro  Hardwaia  Co. 
WILMINOTON- 

Coat,  Cement  &  Supply  Co. 

Roger  Moore's  Sons  ft  Co.         Kl— 

J,  T.  Riley  ft  Co.  Ml— 

The  Worth  Co.  El— 

WIL80N- 

Oeo.  D.  Green  Hardware  Co,      Jl— 

Mayo  ft  Watflon,  Kl- 

WINSTON- 

Mlller  Eros.  Co.  G.  L.  Miller,  Pre5. 
and  Mgr.;  J.  J.  Lelght,  V.  P.;  W. 
L.  Harper,  Sec.-Trea- 

Shepherd  &  Nortleel. 

HORTB  DAKOTA. 

DICKINSON- 

Walton  ft  Davla.  Ql- 

FARGO— 

FarfTO  Lime  ft  Fuel  Co, 

North  Dakota  Tile  Works,  8.  Birch, 


K2— 


Kl- 


Cramer  ft  Logan,  TIB  ft  71S  S.  Main. 
Geo.  Crlap  &  Boti,  HO  E.  Main  St. 
John  G.  Haury,  705  Broadway.  Ol— 
In  man  Bros.   Cement  Co.,   11M-118S 
E,  Market  St.  Ql- 

L.  Kryder  ft  Sons,  U2  S.  Main  Bt. 

Peterson  ft  Wright,  128  K.  Main  St. 

Jl~ 

Reading  MIg.  ft  Building  Co.    Jl— 

H.  H.  Bperry.  134-118  B.  Canal  St, 

John  Auld  &  Sons.  Gl— 

J.  C.  Craven  ft  Son.  J2- 
MUner  &  Sopher,  ' 

F.  J.  Poto.  11- 

1.  G.  Tollerton  ft  Son.  Fl— 

A8HLAND- 

Wm,   Boren,  Jl— 

ClugBton  ft  Harvey.  HI— 

ASHTABUI.A— 

Croeby  Hardware  Co,  HI- 

W.  B.  Good.  Kl- 
Hall   ft   SallBbury. 

J.   D.   Hitchcock  ft  Co.  n— 

Paine  Bros.  Jl- 

J.  A.  Paisley.  Jl- 

H.  Starkweather.  Kl- 

ATHENB- 

Athons  Lumber  Co.  Gl— 

Rardln  Bros.  U— 

BARBERTON— 
American  Clay  MIg,  Co, 

Barberton  Hardware  Co.  II— 

C.  B.  Johnson.  Jl- 

Mlller  Bros.  II— 

Paul  Henry,  II— 
Prentiss  ft  McCoy. 

BELI^IRB— 
Carter  Bros.  Jl— 


Buckeye  Portland  Cement  < 
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OBIO  (Cont'd). 

BELLBVUB- 

BERBA- 
Pred  Brown. 
Lawrence  &  Bright raftD. 

BLUFPTON- 
L.   J.   Slddall. 
BOWLING  QRBEN- 

Geo.  B.  Mercer. 

H.  O.  Mercer. 

Miller  &  Jones. 

The  Bnow  Flake  Lime  Co 

Starr  Supply  Co. 
BHIDQEPORT— 

Melster  Broa. 

Jeasa  Moore. 
BHTAN- 

D.  C.  Baxter. 

Henri-  Keck, 


John   Aukennan. 

E.  M.  Long  A  SoiK.  Gl— 

J.  B.  Rogera.  LI— 

W.  T.  Wood  A  Bon.  II— 

CAMBRIDGE— 
The  CambridKO  Hardware  Co.  Jl— 

Carlisle  &  Qiiiues.  n— 

Orme,  Nelt  &,  Thompaon  Co.  II— 

CANAL  DOVER- 

Wlble.  ISnok  A  Co.  Ol- 

CANTON- 

Wm.  Barber  &  Bona.  12— 

Canton  Feed  Store.  Kl— 

Harrison  Ave.  Feed  Store.  HI— 

John  8,  Rohrer,  Jr.  LI— 

Hiram  Shaub.  U— 

CARTHAGE— 


CASTALIA- 

Cutalla  PoTtUnd  Cement  Co.  Die 

CELINA- 

J.  W.  Desch.  JI— 

CHICAGO- 
R.  Heath. 

8.  H.  Thompson  &  Co.  lA— 

W.  A.  Williams.  N 

CHILLICOTHE- 

George  Borat,  Jr.  N 

ChlUlcothB  Coal  Co.  Kl— 

ChBa.  Goppel.  U— 

Chas.  8nyder.  Nl- 
Unlon  Coal  Co. 

CINCINNATI- 
Alex.  J.  Baker,  1107  Gilbert  Ave. 

>  Wm.  Bindley,  3rd  &  Eggleston  Ave. 


Builders'  Supply  &  Tiling  Co.,  4  W. 
Itb  Bt. 

Building   Material   Supply   Co.,   ISS 


N 


OHIO  (Cont'd). 

CINCINNATI  (Cont'd)- 

H.  J.  ConUins,  Gilltert  Are.,  nou 
Court  Ii— 

Contractors'  &  BtdMsra*  Supply 
Co.,  1840  Stanton  Av«.         Hik 

Crawford  &  Co.,  lOOT  Walnut  St. 

Francis  M.  Crosby,  Til  Plum. 

P,  B.  Qler&Co,  N 

Jos,  Graie,  U36  Bremen  St.        Kl— 

H.  A.  Granberry  &  Co.,  4!E  Plum. 
Nl- 

Phlllp  HIrsch.  «H8  Baatem  Ava. 

C.  E.  Kolley  &  Co..  309  JohnstoD 
Bldg. 

Ernst  Howe^  23  Stark. 

Geo.  J.  Kemat.  t^*— 

Wm.  Kolling  Co.,  TIT  Readlnc  Road. 

The  Cliailes  Kubl  Artificial  Stone 

Co.,  9  W.  CasaL  Ht — 

LH.  McCammon  Broa.,  B54  W.  6tli 

ly  CoT 
J*— 

A  McCullouKb 

3.  J.  OHbom.  Jr.,  &  Co.,  Pearl  and 

EggleBton  Ave. 
Geo.  B.  Payne,  Bta.  M. 
The  Pease  Co.,  SSXl  Fredonia  Ave. 

Gl- 
Allan  Ross  Raff,  !S  Ek  Sd  St. 

W.  H.  SetUo  ft  Co,,  SUtiw  H. 

I-J 

Martin  Strltzlnger.  Lick  Run  Plks. 

Green  Tp. 
Tbe  Stnitik-IIejrer  Lime  Co.,  954 

W.  stli  St  Ii— 

Henry  Stuene.  1010  John  St. 
The  Cbas.  Taylor's  Sons  Co.,  Burns, 

between  tth  and  8th.  HI— 

H,  Weber  A  Co.,  Blue  Bock  A  Ap- 

Jos.  il.  Wolf.  Zin  Central  Ave.  Fl— 

CIRCLEVILLE- 

J.   F.   Bales.  Jl— 

Pbtllp  Hermsteln.  n— 

O.  E.  Nllss.  01— 

Smith  Mill  Co.  Dl— 

CLEVELAND— 

John  A.  Adams.  916  Pearl  St.  Jl— 
Campbell  Bros.,    Pennington. 

Ell  W.  Cannell.  HI— 

Central  Bnildeia'  Snpplj  Co.,  333 
ColnmbQB.  Oi— 

Cleveland  BoildotB'  Supply  Co., 
Tag  Gaifleld  Bids.  Cid 

Crowell  A  Peck,  T33  WllllamMn 
Bide.  HI— 

Diamond    Portland    Cement    Co., 


Ralph  T.  James,  12e  Elm.  Glm 

Kelly  Iilaud  Lime  and  Tranaport 
Co.,  Hereantile  Bk.  Bldg. 


DEALERS  IN  CEMENT. 


OHIO  (CoDt'd). 

CLEVELAND   (Cont'd)- 
Maacti'B    Supply    &    Seed     Co.,     19 

Main. 
Otia    Hough    &    Co.,    321    CuyahoKu 

BIdK-  BI— 

Pope  Cement  &  Brick  Co.,   Cuya- 

hosn  Bids.    Chas.  E.  Pope,  Pre*. 

RocbllnK  ConBtriictlon  Co.,  Sg  Su- 
perior Bldg. 

Sandusky  Portland  Cement  Co.,  43 
Atwatei  Bldg.  Aib 

Sto  we -Fuller  Co.,  513  Superior 
Bids.  Bit 

CLYDE— 

J.  P.  Kurd  &  Sons.  Jl— 

COLD  SPRING— 

Stmnk-Meyer  Lime  Co.  Ei-« 

COLLIKWOOD- 

COLDMBU8- 
Acme  PavlnB  Co.,  408-420  W.  State 

St.  n- 

Amarlean  Art   Tile    Co.,    63-64   El. 

Lynn  St.  Jl- 

Ainerlcan  Clay  MCg.  Co..  31E  N. 
Hlsli  St. 

B.  C.  Baker,  21  E.  Norwich  Ave. 
Jaa-  P.  Carlisle.  10  AmboB  St.        II— 

Central  Bnitdets'  Supply  Co-  Ii — 

The  Columbus  Coal  &  Lime  Co.,  UT 

8.  High  St.  HI— 

The   Columbus    Macadam     Co.,    SIS 

rnibiin  Ave.  ni— 

Ferris  Steam  Mortar  Wks.,  C2S  Qal- 
loway   Ave.  J2— 

Haydeni-tlle  Mining  &  Ufg.  Co..  190 
W.  Long  St. 

Eliae  C.  Eissingei.  I3 — 

Pennsylvania  Fuel  Co..  9  Naaghten 
Bt.  {A.  Hamilton.  Mgr.;  E.  W. 
Parker,   Treas.)  H— 

Jacob  Rapp  A  Co.,  STG  8.  High  St. 

Gl- 
Rock  Plaater  Mfg.  Co.    B.  T.  Bing- 
ham, V.  P.  El- 
Bparks,  Seward  ft  Co. 
F;  B.  Btlmrael,  Wit  8.  High  St,    M2- 
R.  L.  WatHOn,  TIH  ^'  State  St. 
CONNBAUT- 
Wm.  Babbett.                                    Kl— 
Wei  don  A  Babbett. 
COSHOCTON— 

A.  H,  Thomson  A  Son.  Jl— 

CUYAHOGA  FALLS- 

Batee  ft  Jainee. 

Howe  ft  Co,  Cl- 
DAYTON— 

T.  D.  Blchelberger  a  Sons.  Flh 

Elmer  E.  Oauater.  Ml— 
A,  Qruaenmeyer. 

W.  8.  Hawthorn,  Jl— 

M,  N.  Harr.  II- 

John   Rouzer   Co.  El— 

C.  A.  Starr,  125-131  Wayne  Ave.  HIJ 

ShaeSer  &  GenenaKel,  Sii-8a8  E. 
iBt  St.  Dii 

Wm,  Whttmore.  El— 

DEFIANCB- 
Deflance  Hydraulic  Cement  Worka, 
M.  B.  Gorman.  J2— 

Peter  Welgardlng.  Jl— 


J.   P.  Gardner.  I 

Wm,  Matthews  ft  Co. 

H.  J.  McCullough  ft  Co.  I 

B.  E.  Naylor  Co.  ^ 
Pumphrey  ft  ArmBtrong. 

DELPHOS- 

Keremann  Lumber  Co. 

H,  Bicker  ft  Sons,  C 

DENNISON— 

RomlK  Feed  Co.  h 

EAST  LIVERPOOL— 

W,  U.  Adame.  t 

Diamond  Hardware   Co. 

Eagle  Hardware  Co. 

The  J.  T.  Smith  Lumber  Co.      ( 

Union  Planing  Mill  Co. 
EAST  PALESTINE- 

L,  D,  Crowl. 

Smith  ft  Crawford.  I 

ELM  WOOD  PLACE— 

Elm  wood  Place  Bnpply  Co. 

Fred  HauChe. 
BLYHIA— 

Hyland  ft  Murbach.  I 

Elyrla  Coal  ft  Sewer  Pipe  Co.    E 
San  ford.    Prop. 
FAYETTE— 

L.  A.  Baker.  I 

FINDLAY- 

Hagerman   ft    Flrmln.  I 

C.  B.  Hall  ft  Son. 

P,   B.   Morrison  ft  Son. 

Wm,  Bharoy. 

Bhamy  ft  Miller,  53S  9.   Main  G 


Seneca  White  Lime  Co. 
FRANKLIN- 
P.  P,  Maxwell. 


Q.  Burgeon  ft  Son. 

Gottron  ft  Cook. 
GALION- 

B.  A,  Bryan  ft  Co. 

F.  M.  Marlow. 
QALLIPOLIS- 

Charles  Prankenberg. 

Daniel  Henry. 

Jae,  H,  Karnes  (Est.  of). 

Raccoon  Coal  and  Fuel  Co. 

John  C.  Rue. 

Geo.  Schneider. 

Adolphus  Viney. 


SCHAEPPSR  S  OBNONAI 


mi  SEWED  PIPE.  BIIILDIIIG IMERIIIL 

Fortlaad  and  Hgilmillc  Ctmtiit 

PhnneSS,    812to828E.UtSt.,DAVT01i,0. 
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OHIO  (Cont'd). 

GIRAHD- 

A.  B.  HartMll. 

Henry  Hartzell. 
~I.ENV 

C^.  I 
GREENFIELD— 

Rueker  Co. 
HAMILTON— 
AnderBOn  ft  SbaefCer. 

iF.  Bender  te  Bros.  Co. 
upist  Bennlnghofan,  Court  S 
C,  H.  &  D.  R,  R, 
Chas.  Dlefenbach  &  Co. 
SuKcne  Hunter. 
Blette  &  Wlrtz. 
F.  J.  Straub  &  Co. 
HICKSVILLE- 
Clay  Crowe  ft  Co. 
W.  O.  Hughs  &  Co. 
P.   W.  Jeffrie*. 

HILLS BORO— 

John  Fallon. 
mONTON- 

Hayw.ird   &  Murdock. 


LANCASTER— 
N.  R.  Buller  ft  Co.  < 

James  V.    Kinney. 

Louis  J.    Snyder. 
LBBANON- 

Earrett  ft  JtuneBon. 

J.  M.  X^ambert.  1 

LewlB  Bros.  I 

Warren  Coal  Co,  J 

LEETONIA—     . 

M.  O.  Lodge. 
UUA- 

Fldullty  Coal  and  Supply  Co. 

LinuCoal  aai  Sewer  Pipe  Co.  J 

Watson   &  Co. 
LISBON— 

P.  M.  Armstrong  ft  Co. 

By  a  &  Bye, 

Ohio  Cement  Co. 
LOCK  LAND— 

Jno.  Mueller.  I 

LOOAN- 

Elaole  ft  McLean.  I 

LONDON— 

F.  Qatllgner. 

John   B.   Van   Wagrener,    W.    H 
St 
LORAIN— 

Lorain  Lumber  and  Mfg.  Co.     1 

LoiaiB  Wood   Piaster  Co.        ] 

Fenny  Bros. 
LOriSVILLB- 

Kelm  ft  Son.  1 

Pleraon  ft  Metccer. 


OHIO  (Cont'd). 
MANSFIGLD— 
Barton   ft  Wlllla,  IS  N.   Main  St. 


St. 
Dill  A  Dllle,  8  W.  Third  SL 


II— 

uiu  ec  Luiie,  a  w.  rr'— '  "' 
Oberlln  ft  Leutiy.  _„ 

VoeRcte  Bros.,  191  N,  Main  St  HI— 

MABIETTA- 
Crescent  Supply  Co.  Fl — 

MARION- 
S,  B.  De  Wolf.  n— 

T«mer  ft  Bland.  HI— 

Marlon  Lbr.  ft  Coal  Co.  II— 

Prendergast  Lbr.  ft  Coal  Co.     DI— 


C,  Q.  Jones. 

SnodzT-BM  ft 

MASSILIX3N- 


St 


r  ft   Son,   1-3   Exchange 


E.  C.  Sejener.  74  B,  Erie  St. 


Di- 
al— 


_l.  J.  Clements,  i 

F.  ClemenW 

Chaa  Hatti 

B.  C.  SeKner, 
MeCLURB— 

II.  P.  Donne. 
MEDINA— 

Q.  H.  Wood  A  Co. 
MIAMISBURQ— 

Grove  ft   Catrow. 
MIDDLE  BRANCH— 

Diamond  PoitUmd  Cement  Co.  Cic 

MIDDLEPORT— 
Edwin  Cook.  LI— 

J.  J.  T.  McElhenny, 


-,  Coal  A  Peed  Co, 


MINGO  JUNCTION— 

H.  A.  Rlshor. 
MT.    VERNON— 

Sanderson  ft  McCreary. 

Grant  R.   Smith. 

W.  H.  West,  m  W.  HIgl 
NAPOLEON- 

Thleeen  &  Hlldred, 

T.  J.  Ward. 
NEL80NVILLE- 


W.  H,  Vorhea  ft  Co.  Nl- 

NEWARK- 

Wm.  T.  Bvana  A  Bon,  36  8.  Uth 
St.  Jl— 

NEWBURGH- 


■,  Coal  ft  Peed  Co- 


new  PHILADELPHIA— 
Fahrlng  ft  Yeiser.  HI— 

The  Royal  Sewer  Pipe  A  Plre  Brick 

Co.,  B.  P.  Cotter,  Supt. 
Jno,  A.   Zeeb.  Kl— 


DBAI,EB8  IN  CEMENT. 

*73 

OHIO  (Cont'd). 

Omo  (ConW). 

NEW  STBAITSVIU-B- 

POMEROT- 

W.  R.  C«lklnB. 

W,  G.  Downte. 

John  Epple. 

I 

John  Oeyera. 

Kl- 

Jdo.  HedKes. 
ones  &  Co. 

PORT  CLINTON- 

Edw.  BertBCh. 

N  LEB- 

Granite    Wall    Plaster    Co. 

G.    W. 

Jl— 

Beemer,   Praa.     (Clarks 

Summit. 

:  ■.  L."  Head  &  Co. 

Pa.J:  P.  B.  Culver,  Bocy. 

ft  Hit. 

NORTH  BALTIMORE— 

M.    S.    KnlKhl,    Treaa.    (Bcranton. 

Bro water  &  Rogers. 

Ki- 

Pa.) 

PI- 

H.  D.  Staffer. 

ll— 

Peter  John  son. 

Flecher  A.  Toudr. 

PORT8MOUTH- 

NORWALK— 

J.   B.  Glbaon,  82^  W,  Si. 

W.  E-  Ball.  Woodlawn  Ave. 

Kl- 

AleE.  M.  Glocker,  2W  Market.    JI- 

Jeiikina  &  StrykRr,  Whittlesey  Ave. 

J.  C.  HIbba  ft  Co.,  130-183  W.  M. 

Jl- 

m- 

Hesd  A  Woodward.  Unwood  Ave. 

Jno.  Kaps.  W.  10,  head  Co 

urt.    Jl- 

m- 

Clyde  B.  KlnK,  E.  Tth  &  Kendall. 

E.  S.  Tuttle.  N.  Prospect  Bt. 

Ll— 

Frank  McOowan,  E.  5th  ft  Broad- 

NOBWOOD- 

way. 

James   Q.   Chrlspln   Lime   A 

Cem. 

Portsmouth    Pressed    Br. 

co.,  m 

Co. 

KZ- 

Market. 

Wm.  L.  LuiK. 

Smith  Lumber  Co.,  1001  Lincoln. 

OBBRLIN- 

Ji- 

S.  U.  Cole. 

Jl— 

Webater  Fire   BHck  Co., 

S.   Web- 

OberUn  Coal  A  Lumber  Co. 

12- 

OSBORN- 

J.  H.  Barkman. 

11- 

J.  A,  Ben^tt. 

Kl- 

OTTAWA- 

H.  K.  Van  Meter. 

W.  A.  Fisher. 

RBADINQ- 

O.  C.  Wllllama  &  Sons. 

J3- 

W.  L.  Comer. 

OXPORD- 

Koehl  Bros. 

HI- 

1.  E.   ClUtt«tL 
Johnston  BroB.  &  Co. 

Iin 

RIPLET- 

Ji- 

Jl- 

Robt.  Carr. 

PAINESVlLLiE- 
n&rlfly  Barnas- 

Hl— 

W.  H.  Relnert. 
Thompson  ft  Lewis. 

S}= 

ROCKY  RIVBH- 

Tho  S.^R^kinlt  Co. 

Ji- 

w. J.  Geiarer  &  Co. 

m- 

J.  E.  MetEger  &  Co. 

ll— 

Watklna   Bros.'   Co. 

Kl- 

PAULDINO— 

RUSHSYLVANIA- 

E.  M.  Hawkins. 

Alta  Portland  Cement  Co. 

E 

W.  a.  Merchant. 

Ml- 

8ALBM- 

PI  QUA— 

Jaa  Brown  ft  Co. 

u- 

A    A.  Huber. 

Kl- 

Chas.  Campbell  ft  Bon. 

Jl- 

Hensellwood  ft  Kllng. 

8.ZomnBer  &  Co! 

EI- 

aalem  Hardware  Co. 

ALL  ABOUT  CEMENT 

j^^  ■-.-,.  -J-. -.  t^>  Vp-to-Date  and 


Muncipal  Engineering  Magazine 

Th*  Publication  which  atanda  foremost 

In   rBpreaent&tion   ot  Cemsnt   Intsraats. 

SubaorlpUon  Price  $2.00  Per  Y*B.r. 

^op^Bss.^  MUNICIPAL  ENQINEERINQ  COMPANY 

17 


DIRECTORY  OP  AMERICAN  CEMENT  INDUSTRIES. 


OHIO  (Cont'd). 

SALINEVILI-B— 

Stephen  Bunn. 
SANDUSKY-  __ 

MfirBh  &  Co.  CI— 

Sanduakv  Portland  Cenwnt  Co. 

Alb 
The  WoKner  Lake  Ice  &  Coal  Co. 

Dl- 
8HBLBY- 
W.  H.  Morria. 
WIsslnB  &  Hftwn.  11— 

Wills  A  Uejera. 

BIDNET- 

E.  J.  Ortffls  t  Co,  a— 

Jno  Halser.  Jl— 

O.  S.  MarabEill  &  Son.  D- 

Geo.  H.  Worch  Co.  Ol— 

SOUTH    BROOKLYN— 

Gaten  Elevator  HtllB  Co.  U- 

8PRINGFIBLD— 

Edward  U.  Aolceraon,  138  Llnl»- 
Btone.  Jl- 

3no.  M.  Berxer,  103Z  IjOgonda  Ave. 

Mills  Bros.,  lOT  S.  Limestone.      Gl— 

The  MoorBB  Lime  Co.,  N.  W.  C.  Lin- 
den Ave  ft  Wasblngton. 

M.  C.  Rusaell,  N.  W.  C.  lameaCono 
ft  Warder.  M2— 

Chas.  T.  Shepard,  101  E.  Pleasant. 

The  Springfield  Coat  ft  Ice  Co..  SI 
a.  Lfeieetone.  El-^ 

The  Sprlngfleld  Stone  ft  Lime  Co., 
ZOJ  N.  Plum.  Ll- 

Stnink-HeyeT  Lime  Co.  Ei — 
Ulrlck    ft    Williams.    141  B.  I4me- 

stone.  n— 
3.  J.  Webb,  KS  Cedar. 

STB  U  RENVILLE— 

W.  F.  Davidson.  Gl— 

HcOowan  Bros.  Co.  &1— 

John  Orr's  Son*.  Gl— 

BTRTKER- 
The  Stryker  Boat,  Ore  ft  Lumber 

Go.  m- 

TIPPIN— 
Crobaush  ft  Dahm  Hdw.  Co.    HI— 
Phil  Qrummel.  Fl— 

C.  Hatch  ft  Co,  I»- 

Hatcher  ft  Taeger,  It- 

Park   Broa.  Jl— 

Geo.  Stenart.  Ml— 

TOLBDO- 
The  Buckeye  Mme  Co.,  209-210 
Cham.  Com,  Bids,  John  Noble, 
FoBtorla,  O.,  Pres,;  E.  P.  GresK, 
Sec.  ft  Msr, 
P,  &  T.  Degnan,  Builders'  Fumlah- 
Ing  Co.,  m  Water  St. 

BmlsBBry  Mfg.  Co.  L 

J.   Hartman    &    Son,    Superior    ft 

Swan  Creek, 
W.  O.  Hoist  ft  Co,,  B.  Erie,  between 
Creek  &  M.  ft  E.  Canal.  Jl- 

The  Lime  City  Co,,  422  The  Spltier. 
oi— 
New  Process  Lime  Co.,  Cor.  Mon- 
roe &  L.  S.  ft  M.  S.  Ry. 
Ohio  Lime  ft  Cement  Co.,  30E>  Cham- 
ber Commerce, 
H.  H.  Pferce,  3ZJ  The  Nosby. 
Pointer  ft  Lester,  S04  Water  Bt 
James     Rooney,     118    Colllngwood 


OHIO  (Cont'd). 

TOLEDO  (Cont'd)- 

Toledo  ContiactoiB'  Sopply  Co. 
A.  Bentlej,  Praa.;  Jamca  Bent- 
loy,  Mer.  6i— 

Toledo  White  Lime  Co..  Bt  Produce 
Ezch.  Ba— 

TROT- 

Geo.  W.  Conrad  ft  Co. 

B.  J,  Eby. 

The  Troy  Tile  ft  Brick  Co,  Jl- 
UHRICHSVILLE- 

C.  V.  McCluakey.  JS- 
Jacob  Pearce.  Il~. 

UPPER  SANDDSKT- 

W.  A.  Gibson.  Jl— 

URBANA- 

J.  J.  Anderson.  Kl— 

Joel  Bates. 

C.  C.  Creager.  Nl— 

VAN  WERT— 

Jones  ft  Tudor.  HI — 

Kauhe  ft  Alapach.  El— 

Lowrey,  Hlesland  A  Co.  KI— 

WAPAKONETA— 

John  Whlteman.  LI— 

WARREN- 

The  Cereal  Supply  Co.  Jim 

Greenwood  ft  Co.  Kl— 

Grenamyer  ft  Co. 

Netaon  J  McComb.  L 

Thomas  Murray.  Nl— 

WASHINGTON  COURT  HOUSE- 

A.   C.  Uenkle. 

Geo.  P.  Robinson.  Jl— 

WA08B0N- 

Palmer  ft  Palmer. 

F.  R.  Smallman.  n— 

WAVBRLY- 

Oeo.  A,   Bauersachs,   Jr.  Kl — 

Oehres  Bros.  Jl— 

Pee  Pee  Milling  Co. 
WELLINGTON- 

Bowlby  ft  Hall,  1 

J.  H.  Shelley, 


WKLLSVILLE— 


C,    V.   Shoub. 
WILMINGTON— 

Adams   Hardware   Co.  Kl— 

Tom  Darbyshlre.  Ml— 

Fisher  M(g.  ft  Fuel  Co.  N 

Joshua  JelVerles. 

W.    J.    Black.  Kl— 

J.   W.   S  parka.  11— 

WOOSTER— 

Gray  ft  Son.  II— 

MIng-lewood  Coal  Co. 

C.  D,  Smith  ft  Son. 

Wacher  Broa.  Kl— 

XBNIA- 

Cayey  ft  Caead. 

John  Parrel  1, 

W,  0.  Maddux.  Mil 

YOUNGSTOWN- 
Brler  Hill  Iron  ft  Coal  Co.  CI— 

John  Buehrle,  W.  Federal  St. 


DEALERS  IN  OBMENT. 


OHIO  (Cont'd). 

TOUNGBTOWN  (Confd)- 

Brsklne  Coal  A'Unie  Co.  U— 

The  aronlle  Wall  Plaster  Co. 
Oeo.  Bremer,  prea.,  Clark's  Sum- 
mit, Pa.;  P.  S.  Culver,  «Bcy.  anil 
mgT.,  Port  Clinton,  O.  Fl— 

The  Witch  Huel  Coal  Co.,  9a 
Federal  Bt. 

The   YoungBto-wn   loe   Co.,   120  W. 


Commerce   Bt. 
ZANBSVILLB— 
Adama  Bros. 
'.  Eimery. 

'.  B.  HbttI 

_.  L.  Moor*. 

F.  H.  TowoBend. 


PI— 
Hl- 


OKLAHOHA  TERRITOKY. 


C.  Klmmell.  Ji— 

QUTHRIB— 

ArhaneaJi  Lumber  Cu.  I 

E.  L..  Bllncoe  Lumber  Co.  31— 

Houston  Lumber  Co.  Fl— 

Ward  Lumber  Co.  Kl— 

KINGF18HBR- 

Amsden  Lumber  Co.  HI— 

W.    F.   Bort   Lumber  Co.  II- 

ButtB   Bros.   Lumber  Co.  H3— 

LAWTON— 

Bftdser  Lumber  Co.  BI— 

Q.  H.  Block.  Ql- 
Cralg  A,  Haretlne  Lumber  Co.  Jl— 

Olsen  &  Lund.  U— 


L.  M.  Del 
W.   W.    Qreen. 
PBRRY- 

H.  B.   BuUen. 
F.  F.  Fdwarda. 
Foster  Lumbar  Co. 
Long   Bell    Lbr.    Co. 


Cl- 


O.  K.  Coal  Co. 
PONCA  CITT- 

Long  Bell  Lumber  Co. 

W.  M.  Pond  &  Co. 
BHAWNBB— 

Linn  Broa. 

J.  B.  HeGM. 

Oklaboma  Lumber  Co,  u 

TeuM  Lumber  Co.  Mi— 

OREGON. 


F 


Kl— 


Stewart  A  Boi  Hdw.  Co.  JJ— 

Woodworth  Drug  Co.  LI— 

B.  K.  Young  A  Son.  El— 

ABHLAND- 

H.  8.  Evana.  Jlp 

BAKBR  CITY- 

P.  Base  he.  ES— 

CORVALLIS- 

8,    L.    Kline.  Bio 

EUQBNB— 

The  Booth- Kelly  Lumber  Co.  C 

ORANT-B  PA8S- 

Balr-Rlddle  Hdw.  Co.  KB- 

MORO- 

H.  H.  Comp. 


OREGON  (Cont'd). 

PENDLETON— 
Boris  A  Light 

R.  Fonter.  It— 

T.  C.  Taylor.  Gl— 

PORTLAND— 

Balfonr,  Gutliria  &  Co.  Walt«  J. 
Bnma,  »■.  uitnei.  Aie 

The  J.  UcCraken  Co.,  m-236  Pine 
Street.  Jobn  McCraken,  pres.  1 
Jaa.  R.  McCraken,  sec.-treaa.:  S. 
H.   McCraken,   ingr.  Elh 

Meyer  Wilson  A  Co.,  iBt  National 
Bank  Bldg.  Dl- 

C.  W.  Nottingbam  &  Co.  Gii 

Taylor.     Young    A    Co.,     Bherlock 

Bldg.  L 

8AI.BH— 

D.  a  Bentley  A  Co.  HI 
John  Hughes.  Dl— 

THE  DALLE8- 

Hugh  Glenn  A  Co.  JI- 

Joieph  T.  Patera  A  Co.  Fl— 

Wasco  Warehouae  Co.  F 

PENNSTLTAHIA. 

ALLEGHENY— 
Barrett  Mfg.  Co..  IIH  Rebecca  St. 
Champion  Wall  Plaster  Co.        II— 
A.  U.  Cord<\  Nixon  and  Manhaitan 

Streets.  Ml— 

Crown  Cement  Co. 
Duncan  ft  Porter,  31E  Sandusky  St. 
Fltigerald  Plaster  Co.,  33  Ande»> 

■on  St. 
Knox,  StrouM  A  Bragdon.       Qi-. 
J.   P.   A  E.  A.   Knox.  Juniata  St. 

and  Preble  Ave, 
Murray  Bros..  20  Lacock  St.,  E.-  A 
ALLENTOWN— 
John    Berry     A    Son.    Union,     opp. 

Jordan  St.  K* 

Blery  &  Mack.  Kl— 

Kuler  Brutte. 
Jas.   F.   Buts,    Gordon    A    Jordan 

Bts.  KS- 

Coplay  Cement  Co.,   B.  A  B.  Bldg. 
ThOH.  Diehl, 
H.    C.    Ebbecko   Eardware  Co.,  «M 

Hamilton  St.  U— 

Harry  K.  Brick. 

LoMgh  PortUnd  Cement  Co.    Aia 

Albert  B.   Weller.   L.  V.   A  Termi- 
nal R.  R. 
ALTOONA— 

Canen  Building  Supply  Co.        HIJ 

Canan-Knox  Supply  Co.  HI] 

John  Hallon.  IS-~ 

AMBLER- 

J.  Wataon  Cta«.  Fl- 

L.  Y.  Davis. 

David  Knipe. 

Goo.  W.  NIblock.  L3- 

APOLLO— 

O.  J.  Borti.  II— 

8.  W.  Hamilton. 

H.  F.  Wood,  N 

ASHLAND— 
P.  E.  Buck  A  Sons,  CI— 

C.  A  J.  Lelblg. 

HcConnell  &  Bro.  HI— 

H.  J.  Btlet.  Jt- 
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PENNSYIVAMIA  (Cont'a; 

ASHLBT- 

Plory  &  Gemmel. 

J.  E,  Marce/. 

Aaron  Seorfors. 

W.  W.  Vincent  &  Bon. 
ATHBN8- 

D.  J.  Macatee. 
BANGOB- 

Bangor  Litintier  Mtg.  Co. 

Snyder  &  Houck. 

F,  S.  Wise. 
BBAVER- 

Slmpson  ft  Ingram. 
BEAVER  FALLS— 

F.  F.  Brlerly. 

W.  J.  Davidson, 

Pe&rBon  &  Son. 

BEDFORD— 
Cleaver  ft  Galley. 
David  Holderbaum. 

BELLEFONTFf- 
Dan'l  Irvln's  Sons. 
McC&lmont   A   Co. 
Potter  &  Hoy. 

BETHLEHE  Ill- 
Black     Diamond     Coal     Co., 
Main,  8.  E.  cor.  River  St.,  '' 


Hlller  Broa. 

John  W.  Sllpp. 
BLAIR8VILLES— 

C.  P.  Murray. 

T.  Q.  Murray. 
BLOOHSBURG- 

Moyer  Bros. 

H.  Q.  SupplM  Co.  II 

BLOaSBURO— 

Clark  &  Jones.  11 

BBADDOCK- 

McCrady  a  Roaser.  Bl 

BRADFORD— 

I..  A,  FIsber  St  Co..  Si  Main  St. 


II— 


Dl- 


W.  8.  RoblBoii,  143  Main  SL 
BRIDGEPORT— 
Isaao  F.  March's  Sons, 
Slsler  Bros. 


Kl- 


:.  M.  Pelrce.  MS- 

BROOKVILLE- 
McKnlght  &  Bon,  Hl- 

G.   A.   Pearsall   ft   Son. 
Geo.   L.   Sandt.  Jl— 

BUTLER- 
H.  J.  KUnsler  &  Co.,  119  B.  JettM^ 
son  St.  Dl- 

W.  B.  HcCrea  ft  Co.  Pl- 

Geo.  SchafrnM. 
CALIPORNIA- 
Callfornla    Butldera'    and    Supply 
Co. 
■    C.  N.  Sava«e  ft  Co.  32- 

CAMBRIDQE  BPRINQS— 
Bolard  Bros.  Gl~ 

Bmllh  ft  Wilber.  LI— 

CANONSBURO— 


W.  J.   Elliott, 
Hunnell  A  Toung. 
CARBONDALE— 


PEHNSYLVAHIA  (Cont'd). 

CARI.iaLB- 
H.  A.   Barr,   3   Hanover  St. 
J.  P.  Bliler  ft  Sons.  Gl 

Goodyear  Bros.  LI 

Wagoner  Bros.,  N.  Hanover  St. 

CARNEGIE- 
G.  A.  Foster.  PI 

McCabe  ft  Friday.  HI 

J.  J.  Smith  Supply  Co.  li 

CATASAITQUA— 
Edward  Boyer. 

G.  B.  F.  Delly.  HI. 

■  H  Cement  Co. 


Dar 


!   Mllsa 


CEMENTON— 

Whitehall  Portland  Cement  Co. 

Cab 

CHAMBERSBURG- 

Coyle  ft  Dlehl.  PI— 

W.   C.   Finney.  Kl— 

H.  S.  Gilbert.  Jl- 

Hiteshew  &  Co.  Iin 

CHARLBROI- 

Lee  Lutes.  Jl— 

A.  R.  Mountser.  Jl— 

CHESTER- 

D.  8.  Bunting.  El— 

Cheater  Lumber  and  Coal  Co.   KU 

Stacy  G.  Olttuaer  ft  Bon. 

L.   N.   Wood  ft  Bro.  FI— 

CLEARFIELD— 

P.  Johnson  A  Bro.  HI— 

McCullough  ft  Co. 

Powell  ft  Blgler.  o 

CLIFTON  HEIGHT8- 

Walter  Jon4«. 
COATESVILLE- 

N.   Lukens.  EH- 

W.   W.   Maat.  B~ 

V.  8.  Powneii.  Ji- 

COLOMBIA— 

Stoner  ft  Hall  Hdw.  Co. 

Hiram  Wllaon.  Ql— 
CONPI.UBNCE- 

V.   M.   Blaek  ft  Co.  Ml- 

C.  W,  Kurtx.  N 

CONNBLLBVILLE— 
J.  R.  Balsley. 

Calhoun  ft  Co,  Fl— 

Fayette  Lumber  Co.,  Ltd,  HI— 
South  ConnellHVllle  Lumber  Co. 

C0N8HOCKBN— 
Wm.  Davis,   Jr.,   ft  Co.  El- 

Evan  D.  Jones  ft  Co.  PI — 

Wm.  Potts  Jones.  IK— 

S.  and  J,   Pugh,  Ql— 

CORRy— 
Barlow  Hdw.  Co.,  Ltd,  Bl— 

COUDERSPORT- 
Doane   ft   Barnes.  Hi— 

H.  J.   OimHtead  A  Sons. 

CURWEN8V1LLB- 
Jacob  Bilger, 
Fred  J.  Dyer  ft  Co. 

DANVILLE— 
S.  Patley  ft  Co, 

Wei  liver  Hardware  Co.  F.  O. 
Derr,  prea.;  W.  W.  Welllver,  aec. 
ft  mgr.  Olni 


Darby  Mortar  Co. 
Gottahall  ft  Morgan. 
Oscar  Thuraton. 


i.,Cioo>;lc 


DBAI^ERS  IN  CEMENT. 


PEIfNSTLVANIA  (Conf  d). 

DBRRT- 

Ballantyno  ft  Co.  K3— 

Derry  Hdw.  Co.  Jl— 

Oeo.   Mo  wry.  J2— 

S.   B.   Piper.  U— 

DOYLESTOWN- 
Jb-ttioh  Barrett.  11-^ 

W.   H.   Randall.  Kl— 

DU  BOI8- 
Dii  Boia  Hardware  Co. 
Du  BolH  Iron  WorkB. 
Hibn^r  ft  Hoover,   Long  Ave.  and 
Brady  St.  Fl— 

Moulthrop  Bros.  Jl— 

P.  W.  Prothero.  HI— 

John  B.  Du  BokB.  AI— 

DDNMORE— 
Bd  W.  Osterhout.  II— 

DUQUBSNE- 
ZolKler  Bros.     ■  Jl- 

BAST  BRADY- 

Peter  Meyen. 

BABT  DOWNINGTON— 

Grifflth  a  Wallerton. 
BABTON— 

Easton  Lime  Co.  Dl— 

Baaton  Maaon  Supply  Co.  K2-> 

H.    E.    Howk.  El— 

Mason-B  Supply  Co.  Dl— 

BAST  STROUDSBUBG— 

East  StroudBburg  Lumber  Co..  Ltd. 

A.   W.   Loder  ft  Bona. 

Bdgar    Rlnker. 

Henry  H.  Teeter.  J!— 

EMPORIUM- 

I.  K.  Hockley. 
BPHRATA— 

Daniel  Von   NIeda, 
BBIB- 

8.  S.  Burton,  9  West  8th  St.       a- 

Dennls    McCany.     cor.     tEtb    and 
Wayne  Sts.  HI— 

Erie  Hard  wall   Plaster  Co..   toot 
ot  French  St.  L 

Kraft  &  Walther,  cor.  ISth  ft  Pa- 
rade Sta. 

Saltsman  &  Austin,  JSth  ft  Sasaa- 
fras  Sta.  Fl— 

O.  C.  Thayer  ft  Son.  Cheater  St.  & 


EVERETT— 

Cottage   PlanlnK  Mill  Co. 
PBANKLIN- 


Wm.    Blrkbeck. 

Freeland  Lumber  Co. 

Wm.  E.  Martin. 
PBBBPORT- 

John  L.  Long. 

D.   B.  Wallace  ft  Son. 
GALLITZIN— 
^  Thomaa  McQovem. 

Shilling   ft   DawBon. 
GE  HM  ANTO  WN— 

Walter  Bowdltch.   Haines 

OIRABDVILLE- 

John  B.  Lleblg. 
aREBN&BURO— 

Qeo.  W.  Oood  A  Co. 

John  Shoemaker. 

Almon  R.  Young. 


CI— 


PENHSTLVAKU  (Cont'd). 

QREENVILLB— 

H.  H.  Emery. 

LIvlnjCBton   ft  Moyer.  H— n 

Packard  Hardware  Co. 
■HALLSTEAD- 

E.    H.    B.   Rosaa. 
HARRISBURG— 

B.  G.  Galbraith.  I-k 
Oerlock  ft  Luti.  81!  Market  St.  Jl— 

C.  H.  Rhoads.  Tth  ft  BrlggB  St. 

J.   E.   Rhoada,   Cowden  ft  Forater 
Sis.  01- 

J.  M.  Rhoada,  Foster,  near  2d  St. 

J.  F.  Bchlayer,  993  N.  Jd  St.      Gl- 
HABTINGS- 

Strlttmatter  Bros. 
HAWLEY— 

Oulnn  Bros.  Kl— 

Hawley  Qlaaa  Co.  Dl— 


t  Co. 


CI— 


S.   Y.  Frederick. 

Hazel  ton  Machinery  &  Supply  Co. 

HOLLIDATSDURG- 
J.  B.  Condron.  n— 

John  H.  Law.  El— 

Chas.  Vowlnckel.  Hl- 

HOMESTEAD— 

O.   H.   BrldKM  ft   Co.  n- 

Erbeck  Bros.  Ol— 

Samuel  Hall. 

Kennedy  A  West. 
HONESDALE— 

Dodge  ft  Brk.  Jl— 

W.  w.  Weston. 
HUGHESVILLE— 

J.  J.  Brenholti. 

Jeremiah  Kelly. 

J.  J.  Malony  ft  Son. 
HUNTINGDON— 

Africa   Broa.  11— 

",  B.  Chaney  &  Co. 


B.  f:  Fink"'  "  ^"^ 

n~ 

C.   H.   Miller  Hardware  Co, 

m— 

INDIANA— 

Keller  ft  Jamison. 

ji- 

J.  L.  Orr. 

Kl- 

J.   M.   Stewart  ft  Co. 

Hl- 

IRWIN- 

L.    C.   Foi. 

Kl- 

JENKINTOWN- 

M.  J.   Henderson. 

MJ- 

Thoa.   Nicholson   ft  Son. 

Smith  ft  Schlvely. 

m- 

JERMTN- 

Peck  Lumber  Mfg.   Co. 

Fl- 

JOHNBTOWN- 

A.  J.   Hawa  &  Son. 

Bl— 

R.  D,  Jones.  117  Haynee  St. 

Nl- 

R,   R.   Thomaa  ft  Kluaey. 

m— 

John  W.  Waltera- 

Fl- 

KAN  El- 

Brown,    Hosklns   ft   Co. 

11- 

KINGSTON- 

Thoa.  Wright.  Cy.  Engr. 

KITTANNING— 

Daugherty  Broa.'   Brick  Co. 

Hellman    Bros. 

Dl- 

B.  B.  Hellman. 

Fl- 

R.  A.  Hlleman. 

m- 

McConnell  ft  Luker. 

H2- 

Jaa.    McCul lough.    Jr. 

Bl- 
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Film  &  Brensmai 
K.  O.  Henry- 
Herr   &   8nave]y. 


Kellly  Bros.  A  Raub.  Dl— 

atelnaan  Hdw.  Co.  Fl- 

Stoner,   Shrelvor  &  Co. 

W.   D.    Spreetor,   Bon  &  Co. 

Geo.  U.   Stelnman   &  Co. 
LANSDALE- 

James  Brady.  Jl— 

O.  Jenkins  &  Co. 

O.  L.  Thompson. 
LAN8DOWNE— 

uarrett  H.  Lewis.  Jl- 

I.ATROBE— 

P.    H.   Doherty.  Bl— 

Kleer  &  Kline.  Kl— 

Pores    Hardware  &   Plumbing  Co., 

P.  H.  Soji 
A.  J.  Stee.. 
LEBANON- 


3i- 

P 


Lehigh  Coal  A  Hardware  Co.    n— 

LEWlSBUfiG—  _ 

C.  DrelBbanh's  Sons.  Fl— 
LBWI8TOWN- 

P.  Q.  FranclBcus.  II — 

J.  B.  Selhelmer,  Ol— 
LINDSET- 

W.   T.   Rodgers.  Ml— 
LOCK  HAVEN- 

Joaeph  Candor.  Kl— 

David  L.  Miller.  I 

Geo.  O.   Elalmon.  N 

LYKENS— 

Bumberger  A  Bon. 

MAHANOT  CITY-  _ 

H.  Ball.  PI— 

Sellgnian  A  Co.  Ki- 

UANHBLd— 

Abram  Kline.  Mlo 

MANSFIELD— 

Asa  Cleveland.  L2— 

A.  R.  Decker.  LI— 

Myron  Mills. 

Morgan   E.   Rose.  Jl— 

MABIETTA- 

Mlller  ft  Co.  Ba- 

Btump  &  Mueller.  U— 

MAUCH  CHUNK- 

P.  J.  A.  Binder. 

Chas.  Nea»t  ft  Co.  Fl— 

Nathan  Btemer, 
M'DONALD- 

MeCarty  &  Robb.  Hl- 

M'KBESPORT— 

Bowman  Bros.  0»- 

John  HutTBU'B  Sons  Co.  N2— 

Kelly  a  Dry. 


W.  6,  Reed  ft  Co. 
John  Serena  ft  Co. 
M'KEEB  ROCK— 
J.  W.  Cook  ft  Co. 
J.    B.   Dlgby    ft    Co.,    1 


Ql- 


C.  p.  Harris. 


MEDIA— 
Ball  ft  Rhodes. 
Hawley  A  Snowden, 


Gl— 

A,   J.    Mcw,ean.  ai— 

Mercer  Milling  &  Lbr.  Co.         Hl~ 
A.  NeweU.  II- 

MIDDLETOWN- 
A.  B.  Croll. 
Holt  A  Raymond.  Jl.^ 

MILLHEIM— 
John  U.  Rettsnyder.  Hl- 

MILTON- 
John  W.   Brevy. 
H.  Judson  Raup.  Il~ 

MINERS  V I LLE— 
Qeo,  Ball.  HI— 

Geo.  Y.  Brown, 
Lytle  Store  Co.  Cl- 

MONONGAHELA  GITT— 
Downer   Broa.  JS- 

Albert  M.  Qregg.  Jl- 

T.   S.  McCurdy.,  HI- 

Moore    Saw    ft   Planing    Mill    Co. 


Cooley  ft  Bon. 

MT.  CARMEL- 
ThoB.  M.  Bighter  ft  Co.  AJ— 

MOUNT  JOY— 
J.  H.  Buohl.  K2-. 

Gabriel  Moyer.  u~ 

H.  B.  Newcomer.  LI— 

MOUNT  PLEASANT- 
Kalp  ft  Mechllng. 
W.  H.  Smith  &  Son. 
3.  A.  Stevenson  ft  Co.  Bl— 

NATBONA- 
N.  Hookey.  LI— 

P.    S.   Mfg.    Co.  Al- 

NAZARBTH- 
Dexter  Portland  Cement  Co.      D2c 

Franklin  P.  Hahn.  L 

Imperial  Portland  Cement  Co. 
Jacob  Messtnger. 
Naxareth  Cement  Co. 
Phoenix  Cement  Co.  Cte 

Edward  J.   Unangst,  Broad  ft  Bel- 
vldere   Bts.  HI— 

F'ranklln  P.  Wanderly. 

NEW  BRIGHTON- 
O.  W,  Martsolf.  HI— 

P.   H.   Rich  I, 

NBWCASTLE- 
Ba)ph  McFarland  ft  Co.  HI— 

Kirk  ft  Smith  Co.  El- 

Marshall  Bros.  HI— 

NEW  KENSINGTON- 
H.  A.  KllDgenanilth.  Kl— 

Masters.  Roblson  ft  Hardy.      MIn 
J.  a  McKean  ft  Son,  Ltd.  Jin 

NEWPORT- 
Alvln  Jonefl. 
Frank  PIcke. 


ctzsci!,G00g[c 


DEALERS  IN  OEUBNT. 


PEKNSTLTAIflA  (Cont'd). 

NORRiaTOWN— 
Geo.    SiBler.  J 

NORTH  E AST- 
main  e  &  Mockay. 
Wm.  Scouller.  F 

NORTHUM  BBRLANT>— 
Chas.    Bouat.  1 

W.   H.   Dlehl.  M 

OAKDALE— 
Oakdale  Lumber  Co. 


PEHHSTLTAHIA  (Cont'd). 

PHIIuUlErjPHIA  (Cont'd)— 
Samuel  P.  Budd  &  Co.,  1019  Paasy- 

Bulldera'  Specialty  Mfit.  Co.,  Ltd 

13t  B.  4th  St. 
Builders'     StoraBe    t    Supply    Co.. 


Earp     &     Kelley   Lumber   Co.,     Z7B 

Elm   St.  Hl^ 

Qreenneld  Coal  &  Lumber  Co.  (Not 


Kern  &  Co. 

Fl- 

W.  L.  Smm. 

Mig 

United  Lumber  &  Coal   Co. 

(Not 

inc.) 

OLYPHANT- 

M.   D.    Brown  &  Co- 

I.ally  1 


Ll- 


OXFORD- 
S.  R.  Dickey  &  Co.  Gl— 

H.  P.  PasBmore. 
PASCHALL- 

Geo.   Kyle. 
PATTON- 
Geo.    8.    Good.  El— 

Patton  Clay  Mfg.  Co.  Dl— 

PEN  ABGYI,— 
R.  S.  Carretl.  Jl— 

Fltzgerflld,  Speer  &  Co.  Gi— 

PENLLYN— 
J.  W.   Luti. 
Alam  Mathlaa. 
PHILADELPH  H— 
Alma  Portland    Cement    Co..    lilt 
Real  Estate  Trust  Bldg.  Bid 

Alpha    Portland    Cement    Co.,    SS 

Betz  BlDg. 
H.  M.  Ambler,   P.   A  B.   Ry.,  War- 

noo.>  &  Susquehanna. 
American  Bltumastlc  Gnamels  Co., 

mi-2  Walnut  SI. 
Ameiican  Cement  Co.,  ai  S.  istli 
St.  Aift 

American  Mason  Safety  Tread  Co., 

sa  Mutual  Life  Bldg. 
American  Stone  &  Butldera'  Supply 


&  Arch  Sts. 
Atlas     Portland     Cement     Co..     71» 

HaiTlBon  Bldg. 
James  Beatty,  £11  York  St. 
Jamee    E.    Beatty.    1T2    E.    Cbelten 

Bonnevllla  Portland  Cement  Co.. 
6M-E  Fidelity  Bldg.  F— c 

Borgner  Cement  Co.,  23d,  ab.  Racs 

Harris  'sortel  A  Co..  2013  Market 
Street. 

Bourse  ExUbltlon,  S.  Fourth  & 
S.  Fifth,  Tiet.  Chestnut  A  Mar- 
ket. 

Walter    BOHditCh,     205    E.     Haines 


James  Corr  &  Co.,   211  Yorh. 


Coplay    Cement     Co., 


Wm.  J.  Donaldson,  503  Bati  Bids. 

Cornelius   Dougherty,    HOT   a,   7th 

Street. 
Drehmann  Paving  Co.,  !8»-it  Par- 


Henry  Fen-all,  1117  S.  4Jth  St. 
Peter  J.  Foley.  2618  N.  (Ih  St. 
M.    M.    Fox    &    Co.,    Christian    St., 


H,    Frei 

ich 

Co., 

Yirt 

Callow 

hill. 

Cl- 

Ik   R.   Gl 

.,   1S3C 

Mar- 

Hil- 

Frtdo!- 

ket  s „.^ 

Globe    Fireproodng   Co.,    44S   Phlla- 


Tho  Hagy  Coal  A  Lime  Co.,  Ltd. 
Edwin  Hall,  800  Llpplncott  Biag-. 
George  Halibaur,  filo  Beltser  St. 
Hanley,     White    A    Co.,     2780    M, 

Broad  8t- 
AJox.   Y.   Hanna   A  Co.,   «S  West 

End  Trust  Bldg.  pi_ 

Wm.  6.  Haitranft  Cement  Co., 
It  12  Seal  Estate  Trust  Bldg. 

Jib 

J.  H.  Hlnkle  A  Co.,  American  A 
Cambria   Sts, 

Imperial  Portland  Cement  Co. 

Louis  A.  Keillch.  600  Beti  Bldg. 

Chas,  Kelley,  ISia  French  St. 

I.  W.  Kenderdlne  &  Bro.,  24  8-  Uh 
Street.  Kl- 

O.  W.  Kotcham,  409  Builders'  Ex- 
change. Kl— 

The  Keystone  Coal,  Lime,  Build- 
ers' Bupplles  &  Feed  Co.        L 

Fred  King,  S424  Chestnut  St.       Nl— 

Knickerbocker  Lime  A  Mortar 
Co.,  3»e  Ninth  St.  Cl~ 
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PEiraSTLVAmA  (Cont'd). 

FH1L.ADELPHIA  (Confd>— 
Jamea  Knowlan.  46  N.  13th  St. 
Wm.   KrauBp  &  Sons.   aH  Amerl- 

Lawrence  Cement  Co.,  Harriion 
Biag.  Ci— 

I«e  «L  Ease.  14  B.  Broad  St. 

Ledey  &  Trinkle  Co.,  aa  S.  istli 
St.  Die 

John  Lucas  &  Co.,  4th  Sn  Race  SU. 

liUkens  &  Yerkes,  204  Qirard  Bids. 
PI— 

Mannheiroer  Portland  Cement  Co., 

302  Walnut  St. 
Hugh  Hartln,  1133  Winton  8t. 


Uenn-  Maurer  &  Bon,  24  8.  Tth  St. 
Geo.  TC.  McCaulIy  &  Son,  2030  Mu- 

ket  St. 
Anthony  Ueag  &  Co.,  108  8.  Front 


Howard   U.  Murphy,  U43  Newklrk 

Street. 
Oeo.  P.  Muiray.  »5  Oiford  St.  Jl— 
National     Supply     Co.,     703   Wltho- 

■I>oon  Bldg. 
Eueene  B.  Nice,  272  8.  2d  St.    Fl— 

B.  H,  Hicbolai,  3314  Columbia  Ave. 

Parrott  &  Miller,  ^  8.  8th  St.  II- 

Howard  Flucker. 

Robert  Patterson  &  Bon,  Cherry 
St.,  whf. 

Philadelphia  Clay  Material  Co., 
tSth  and  Merton  Ave.  L 

Phoenix  Cement  Co.,  1112  Real  Es- 
tate Trust  Bldg.  CI— 

Quaker  City  Uortar  Co..  GD  N.  S3d 

John  W.  Rapp,  Ml  Harrison  Bldg. 
Rlgby  Cement  Co.,  1232  S.  Penn  Sq. 
Thomas  Robinson  &  Co.,  81 


Crowr 


P.   H.   Roney    A    Co., 

Bldg. 

J.  v.  Rutan,  315  Head  BlAg. 
Jacob  Bchwarti,  208-8  N.  27th  St. 
Brnat  Scholi.  1407  N.  Camac  Bt. 
Smedley      Construction       Co.,       711 

Stephen  Qlrard  Bldg.  " 


Standard     Plaatle     Mfg.     Co.,     401 

Olrard  Bids. 
8.  A.  Stoneback,  1328  N.  »th  8t. 


C.  O.  Struse  &  Bona. 


B  R.  Thomaa  &  Co., 


Fireproof    Wood    Co., 


Philip  S.  Vollmer.  113  N.  Broad  St- 

Vollmer   &   ResUter,   TU  Harrison 

Bids.  Clc 


PBNHSYLTAHU  (Cont'd). 

PHILADELPHIA  (Confd)- 

Tulcanlte  Portland  Cement  Co., 
171a  Market  St  Aia 

E.  A.  Wnddy  &  Co..  1112  Bell  Bids. 

Uenry  Wa«ner,  1120  FrankCard  Ave 

Chan.   Warner  Co.,   1109  Land  Title 

Bldg.  Clc 

Warten-Ehiet  Co.,uio  Land  Title 
Bldg.  Hi— 

Whitehall  Portland  Cement  Co^ 
71a  Sead.  Tor.  Bldg.  Cab 

Wm.  E.  Williams.  ls£n.  Marshall 

Frank  Williamson  &  Co.,  aaoa 
Chestnut  Street 

PHOBNIXVILLB- 
N,  H.  Benjamin  Co.  Jl— 

Caswell  &  Moore.  Jl— 

Harry  Morris. 

John  M.  Wilkinson.  J9— 

Albert  Yerkea. 
PITTSBURG— 
Allegheny  County  Builder*'  Supply 

Co..   laM   JoKphlne   St. 
W.  J.  Baughman,  Smallman,    near 

28th  St. 
Mrs.  W.  J.  Baughman,  C3D1  Station 

Street.  Q2- 

Baadllng  Bros.  DI— 

Reed  F.  Blair  &  Co.,  Lewis  Block. 

m— 

Buray    ft    McNeill,    CSS    Standard 

Bldg. 
CMtolia  Portland  Cement  Co.,  7(» 

Publication  Bldg.  Die 

Clinton  Cement,  Co.,  P.  O.  Box 
177.  Klg 

Cook  ft  Fair,  317  Bmlth  Blk..      D2— 
Crescent  Supply  Co.  01~ 

Dallaa  Supply  Co.  Jl— 

Duciurane  Supply  Co.  Ql— 

East  End  Supply  Co.,  IS  Franks- 
town  Ave. 

C.  A.  Foster,  1st  Bt.  ft  R.  R.  Depot. 
The      Qranlle      Wall      Plaster     Co. 

Oeo.  w.  Beemer,  pree.:  Clark 
Summit,   Fa.;    C.   Graham,   vlce- 

treas!,  Port  Clinton.  Ohio.  Pi- 
Hayes  Coal  ft  Supply  Co.  Jl— 
Heppenatall    tc  Maiqnia,  Liberty 

Ave.  dt  3»d  St  Ji— 

Houston  Bros.  Co.,  gid  St.  and  P. 

R.R.  Did 

International  Cement  Co. 
Henry   Kempf.  Jl — 

D.  J.  Kennedy,  150  Fcankatown 
Ave.  Di — 

William   T.    Legsett   Co.,    1025   Llb- 


2).  J,  Kennedy 

Leblgli    Portland  Cement 

CuKHwrlBBd  Bad 

Pototnao  Cement. 

ISO  FriPkttowa  Ave.     nttibarx  Pa. 


DEALERS  IN  OBMENT. 


PBMNSTLVANU  (Confd). 

PITTSBURG  (Confd)- 
LoRan-QreSK  Hardware  Co..  1£E  7th 

Street.  CI— 

McDpwell  Mfg.   Co.  Jl~ 

T..    B.    McKalllp     A     Co.,    lith   and 

Pike  Sis.  D2- 

E.  3.  McLaln  &  Son.  M  Nafl  Bank 

BIdg.  Jl— 

Miller,     Maaon     &     Co..     627    Park 


El— 

Nicola  Builders'  Supply  Co.      Ql— 
H.  A.  Noah  Co.,  »  Schmidt  Bldg. 
Patterson  &  Co.,   1^22   Grant  Ave.. 

South.  Jl— 

Jamea   R.    Pttcairn,     SOS    Hamilton 

Bldg.  N—  .- 

PltlBbuwt     &     Buffalo     Co..     Park 

Bldg.  CI— 

Pittsburg  Builders'   Supply  Co.,  BM 

Oerman  National  Bank  Bldg. 

Fop»  Cement  8t  Brick  Co.,  4" 
Wood  St.,  etb  floor.  Fid 

H.  a.  Scott. 

West  &  WIlBon,  7158  Finance  St. 

Wl  I  llama  &  Co.,  304  Water  St. 

W.  H.  William  &  Co..  309  Du- 
auesne. 

J.  F.  Young,  34th  St.  &  A.  V.  Ry. 
HI— 
PITTBTON— 

Clark  Bros.  KZ— 

John  C.  Haddock. 

J.  E.  Patterson  &  Co.,  ZH  N.  Main. 
POTTSTOWN-  „ 

J.  Fegely  &  Son.  Clk 

POTTBVILLE— 

J.  C.  Bright  &  Co,  HI— 

D.  I/.  Bslerley  Sons.  Fl— 

Chas.    W.    Miller. 

L.  C.  Thompson,  Center  &  Market. 


Robinson  Hdw.  Co.  U~ 

O.  P.  Walker. 

T,  M.  WIIIiamB, 
QUAKERTOWN— 

Bon  Aekney.  II— 

I*vl  O'Rrlen. 

C,   H.   Walp  ft  Bfo.  11— 

READING—  „ 

Bright  &  Co.  CI— 

John  Pox  &  Co. 

Grlng  Bros.  Kl— 

Hoff  &  Bro,  Dl- 

Charles     D.     Miller    &     Son.     foot 


ChtfH 


t  St. 


Reading  Cement  Co. 

Reading  Lime  Co. 

J.   L,  Reppller.  536  P«nn  St. 

Stlchter  Hardware  Co. 
RE NOVO— 

3.  II.  Balrd. 

A.   N.   Stevenson. 

E.  T.   Swain. 
RBYNOLDSVILLE— 

Thomas  E.  Evans. 

M.  Mohney. 

H.    AIpi  Stoke. 

Jas.  V.  Young. 


Die 


PBHNSTLVANIA  (Cont'd). 

BIDQWAT— 
Hyde,  Murphy  A  Co.  A 

Smith  Bros.  A  Co..  Ltd.  D 

RIDLEY  PARK- 
W.  D.  Jonea.  Jr. 

ROYERSFORD— 


Winters  &  Son. 
ST.  MARY'S— 
Coryell  A  Rubs, 
Tboa.  Ernat 

Kaul  A  Hal!  Lumber  Co. 
George  Bchllmm. 


.  HAVBN- 

iN.  Meyer.  Li— 

user   Bros.  LI— 

W.  J.  Baylor,  Jr.  LI— 

SCRANTON-  _ 

John  Benore,  7M  Soranton  St.  EI— 
CarluccI  Stone  Co..  IS  Scranton  St. 

Foote  A  Shear  Co.,  119  N.  Washing- 
ton Ave.  OZ- 
Hunt  A  Connell  Co. 

Lathei  KelUr,  813  W.  Lccktwaniui 
Ave.  Die 

Panson  PUstei  &  Stipplr  Co., 
1500  Albright  Ave.  Fik 

Peclt  Lumber  Mfg.  Co.,  101  E.  Mar- 


Price  ft   Howartb. 


N.  Wash- 
DI- 

Bcranton  Fire  Brick  Co.  Glp 

Scranton   Vitrified   Brick   Mfg.   Co. 

Wairen-Ehret  Co.,  331  N.  W«sh- 


^ashhurn. 


Williams     ft     Co..    119 

Gl- 

ley    a    Co..   312  Forest 


II- 


SEWICKLEY— 

S.  A,  Chamberlln. 
Alden  Hays. 
SHAMOKIN— 
Boughner.  Goodwill  ft  Co, 
J.   H.   Conley  ft  Sons. 
Job,  W.  Kesaler.  K 

Fred   Kumer,   BU  Diamond  St. 
Bhamokln    Hdw.    Co.  CI— 


1  Ungt 
8HARON- 
Wallls  ft  Carley. 

A.  Wlshnrt  ft  Sons. 
SHARPSBURG- 

Henry  Ferla. 
8HARP8VILLB— 

James   Blaney. 

Simon   Sheasley. 
SHENANDOAH- 

M.  P,  Fowler, 

Glenn  ft  O'Heam. 
SHIPPBNSBU  RG— 

B.  A.   Beta. 
M.  G.  Kale. 
George  H.   Stewart. 
G,  P.  Walters  ft  Son. 

8IEGFRIED- 

Lawience  Coment  Co. 


IS- 


i.,Cioo>;lc 
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8I.ATINQTON— 

Dettmer  &  Handwerk.  32— 

GroBs.  Br  lU  I  tiger  &  Co. 
SOMKRHET— 

H.    F.   Barnett,  Kl— 

Cook  &  BeerltB.  Fl— 

J.  CI.  Jones  &  Son. 

D.  W.  Baylor.  LI— 

Somerset  Lumber  Co. 
SOUTH  BETHLEHEM— 

Brlnker  &  Wagnor. 

CyruH   Jacoby. 


Fl— 


PENHSYLVAHIA  (Cont'd). 

WATBONTOWN— 

F.    H,    Knlffhl. 
WATNB  JUNCTION- 

Charlea  Fredericks. 
WAYNESBORO— 

Dantel  Hess.  Fl 

WBATHKMLY— 

Charlea  Caasler. 
WEST  CHESTER— 

Bennett   &   Lear.  Ji 

E.    Malln    Hoopea.  Jl 

SerrlU  J.  Sharpies. 
WESTOBOVE— 

S.  K.  Chambers  &  Bro. 

So  Lorn  on   J.  PuHey. 
WEST  NEWTON— 

B.   C.   Lelghtty  ft  Co. 


aTRO  tTD  BBURO— 

Eaat  Btroudaburg  Lumber  Co. 

Shieftr  Bros. 

Joa.    Wallace. 
eUNBURY- 

G.   W.    Hackett. 


.  Helm 


HI— 
Kl— 


Geo.   W.   Blmson. 

Sunbury  Supply  Co.  lu.— 

SUSQUEHANNA- 

B.  W.  Jackson.  .n— 

M.  Mlllane.  HI— 

TAMAQUA- 

Wcav^r'a  Son  A  Haldeman.  HI— 
TARBNTUM- 

W.   F.   Goodwin.  11— 

A.  J.   Marlarkey   ft  Co. 
Tarentum  Hardware  Co.  Jl— 
Wm.    P.   Wood.  11— 

TITL'SVILLE— 
H.  R.  Edwards.  Jl— 

W.  J.  Hale.  Ml— 

TOWANDA— 

B.  P.  Myer.  N 

TREMONT— 

'Banner  Bros.  Kl— 

F.  B.  Wheeler.  Jl— 

TTRONE- 
P.  D.  Beyer  ft  Co.  Glp 

Frandscus  Hardware  Co,  Hi- 

fi.  P.   Irwin  a  Co. 
Orazler  Bros.  &  Btlne.  Jl— 

D.   A.    Bmlth  &  Son.  U— 

J.   S.   Bmltti. 

UNION   CITY— 
Thompson  ft  Hippie.  I— n 

Union  Coal  ft  Supply  Co. 

UNIONTOWN- 
W.  C.  MeCfirmlok. 
J.  T.  Sternbower  &  Co. 

WAMPUM— 

Crescent  Portland  Cement  Co. 

WARHBN- 
M.    Bcshiln.  Jl— 

Pickett   Hardware  Co.,   Ltd. 
Wm.    Spinner.  Ji- 

H.   J.   Thoraaa. 
WASHINGTON- 
R.  T,   Hallam  ft  Sons,  TT  E.   Bean 


John  Shaefter. 

B.  A.  Stehly. 
WILKES  BARRE— 

Fred  A.  Guard. 

Geo.  L.  McAlarney. 

J.  E.  Patterson  ft  Co.  Din 

WILKINSBURG— 

Huya  Coal  ft  Supply  Co..  Brushton 
Ave.  ft  P.  R.  R. 

J.  B.  Hill  ft  Bona.  Penn  Ave.  ft  P. 
R.   R.  CI— 

WILLIAM8PORT- 

Central  Commission  Co.  HI- 

Dlamond  Wall  Cement  Co.         II— 

Gohl  ft  King.  Jl- 

P.    H.    Keller   &   Co,,    27   W.   Third 

Eline  &  Co.  Fim 

David   Stuemplle.   332   Penn   St. 

WILLIAMSTOWN- 

Amos   Lebo.  HI — 

WRIGHTVILLB— 

S.   M.   a  C.  H.   Branntoek. 

Geo.  W.   Moore.  Kl— 

Wrlghtsvllle  Supply  Co.  Ml- 

YORK- 

Frey  &  Thomas.  Gl— 


P.  A.  Small  ft  Bon.  Ltd.  Al- 

BHODB  ISLAKD. 

BBISTOL- 
BuRene  Le  Clair.  HI— 

Scth  Paul,  Fl— 

Ward  well      Lumber     Co.      W.     T. 
Wardwell,  pres.:  F,  F.  Gladding, 

CENTRAL  FALLS— 
H.    B.    Wood   ft   Co,  HI— 

EAST  GREENWICH— 
Wm.    R.    Bharpe.  II— 

Lodowlck   C.   Shippea.  It- 

Jos,   B.  Thornley.  Kl— 

NARRANGANSETT— 
J.   C.   Tucker,   Jr.  Gl— 

NEWPORT— 
A.  N.  Barker,  SOE  Thames  ft  Lopei 

Wharf. 
Albert  Hammett  S!l  Thames  St. 


DBALBBS  IN  OEMBNT. 


«..     20    But 


RHODE  ISLAND  (Cont'd). 

NEWI'OHT  (Confd)— 

Bwlnburae,  Peckham  &  Co.,  ZIG 
Thames.  Dl~ 

PAWTUCKET— 

Newell  Coal  Co.  Dl— 

Newell  Coal  A  Lur 

Olney    &    PsFno 

PHOVIDBNCB— 

James  C.  Qofl.  31-«  Point  Bt.  F 

Wm.  A.  H.  Grant,  25  Stanton  Ave. 

P.  O.  OIneyvltle,   R  I.  J^- 

Wm.  M.  Harris,  77  Dyer  St.      HZ— 
Hanclieater    &   BsdMn,  55  Point 

St.  Gif 

Rhode  Island  Cement  Diain  Pipe 

Co.,  soo  Waley  St. 

WAKEP^ELD- 

J.  C.  Tucker,  Jr.  QZ— 

WB8TKRL,T— 

Babcock  &  Wilcox. 

".   T.    Kenyon   &  Co. 


n- 

„.    ..    __.  JI- 

MaxBOQ  ft  Co.  HI— 

R.  A.  Sherman,  139  Main  St.  Ql— 
WOONSOCKKT— 

City  Lumber  Co.,  River  Bt.  Jl— 
Woonsockot    Lumber    Co.,    UV    N. 

Haln.  HI— 


Ll- 
_, II- 

ANUEBSON- 
O.    D.    Anderaon    &   Bro.,   St  Depot 
Street.  Kl- 

LlBon  A  Ladbetter.  HI— 

BARNWELL— 
W.  W.  Moore. 

BEAUFORT— 
N.  Chrlstenaen.                             El— 
R.  R.  Legare,  P.  O.  Box  217.  N 


M.  Baum  ft  Co. 
J.   C,  Man. 
Sprlnn  &  Shan  no 
CHARLE9TON- 
Aiiderson     Lumbei 


ThoiTiBB  HuBhes,  82  Mary.  Jl— 

Wm.    Johnson     &     Co.,    Bast    End 
Lawrens.  Dl— 

C.    L.   Ostendorf.  9Z  Washington. 


318  a 


Bay. 


CHESTER— 

Chester  Machine  &  Lumber  Co.  Jl— 
COLUMBIA- 

C.  O.   Brown  &  Bro.  Jl— 

Lortck   ft  lawitince.  Fl— 

FIX)RENCE— 

C.  L.   Boenlat  &  Co.  I— — 


F.   H.  Mudaon. 
OAPFNET— 

tone  SprlnKS  Lime  Co. 


n— 


SODTB  CAROLINA   (Cont'd; 


W.  W.  TarloT  &  Son.  L—n 

GREEN  VILLE- 
C.  W.  Brown.  Wardlaw  &  Blrnll. 
Oower   ft   BpelKhti.     113  W.   Waah- 
Intrton  St.  Hl- 

Mt>r«an  ft  Austin,  11E  W.  Washlng- 


1   St. 


Ql- 


GREENWOOD— 
Brook,    Trammell   ft   Co.  Jl- 

hardeeville:— 

Savannah  Build,  ft  Supply  Co.  Gl— 
NBWBEHRT— 

W.  T.  DavlH  ft  Co.  II— 

William  Johnson.  II— 

Newberry  Hardware  Co.  Kl- 

NORTH  AUGUSTA— 

A.   H.   McDanlol. 
ORANGE BURO— 

L.    E.   WUliama. 
PIEDMONT— 

Piedmont  Mfg.  Co.  Bl— 

BPARTANBURO— 

S.   B.   Ezell.  Fin 

Qower,  Speights  ft  Co. 
BUMMERVILLE— 

Rufua   Knight. 

O.  C.  Sires  ft  Bro. 

John  W.  Taylor. 
8UMTBR- 

W.    B.   Boyle.  Kl— 

H.  Harby.  Pl- 


SODTE  DAKOTA. 


8t.  Croix  Lumber  Co..  Second  Ave. 
ft  Lincoln  St.  W.  Chalmers, 
pros.,  Stillwater.  Minn.:  F.  W. 
Raymond,    local   manager. 

J.  a.  Hart  ft  Co. 
BROOKINGS— 

I.  8,  Blnlord. 

Lalrd-Norton   Lumber  Co. 

Tftomans  Bros,   ft  Hodglns. 
D BAD WOOD— 

FlBh  ft  Hunter  CO. 

Smith  ft  Hatch  Lumber  Co..  (Not 
Inc.),  Smith  Blk. 

Steams  Co. 
PLANDREAU— 

A.   G.   Na\'Ina. 
HLnON- 

P.  B.  Brurowell.  Ji— 

LEAD- 

M.  J.  Bailey  Co.  II— 

Fisher.   Hunter   ft  Co. 

Phillips  ft  Bartlett. 
MADISON— 

C.   L.   Colman  Lumber  Co. 

L.  lAmb  Lumber  Co. 

A.  O.  Nevlns. 
MITCHELL— 

Robert  Burns. 

Dovls  &  Daniels. 

FuUerton  Lumber  Co. 
PIERRE— 

Rust  Owen  Lumber  Co.  Al— 

SIOL'X  FALLS— 

Minde  &  Miracle.  Bil 

R.  G.  Parmley  ft  Bro.  II— 
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SIOTJX  FALI^  fCont'd)- 
Sloux    Falls    Lunnlier  Co.     W      r 
Wider,   pres.;   John   Pamer.   Eec.. 

J.  W.  Tuthlll  L.umber  Co.  Dl— 

WATEHTOWN— 

Hayee.  Luoaa  Lumbt-r  Co. 

HeFB  &  Raes,  Maple  St.  1.-1— 

I*lrd-Norton   Lumber  Co.  CI— 

TANKTON— 

Harry  Call. 

Fred   Donaldson.  Il_ 

Loonan  &  Smith,  HI— 

MoCaull.   Webster  &   Co. 

St.   Crol:t   Lumber   Co.  B2— 

W.  B.  Valentine. 

Weatern  Portland  Cement  Co.     Fl— 

TsmrsssEE. 

ATHENS— 

Bavless  ft  Moody.  I2~ 

McKeldIn  A  WaWon.  Jl_ 

Reed  Bros.  KZ— 

BBIGTOL- 

Barker  Hdw.  Co.  G2— 

Keebler  A  Gartner, 

Keebler  ft  RoKera.  Ml— 

Trammell  &  Huddle,  Jl— 

CHATTANOOGA- 

ChickainaiiKa  Oment  Co.         Did 

C.  A.  MoroBs  Co.,  121  Cherrv-  St. 
CI^RKVIIXR— 

Jno.  Hunt  A  Co. 

Keeaee.  Northlngton  &  Co.        Fl— 
CI.KVBLlAND- 

Hall   Bros.  ji_ 

W.   A.    Llllard   A  Co.  N2— 

8.    W.   Marshall   A   Co.  K*'— 

COLUMBIA- 

Jas.   Andrews  &  Co.  HI— 

Dobbins  A  Bwins.  I 

E.    W.    Qatnble, 

J  P.  Street  &  Co.  II— 

DATTON- 

Dayton  Coal  &  Iron  Co.  Bl— 

W.  C.  Qodsey.  n_ 

A.  Johnson  ft  sons. 
DYERSBUHG— 

Fowler,  Howell  ft  Farrant. 

Pierce  A  Hunt. 
PATETTEVILL.B— 

J.  W.   Bamatt. 
HARRIHAN- 

W.  L.  Doane. 

Tonn.  Building  Co. 
HUMBOLDT— 

W.  H.  McKnlght  A  Son. 
JACK80N- 

R.  8.  Fletcher  A  Co.  II.- 

C.   M.   Thompson   A   Co.  Ll- 

Jno.  L.  Wladom.  Hl_ 

JOHNSON  CITY— 

C.   K.  LIde  A  Co. 
KNOXVIIiLE— 

Chandler  A  Co,  31— 

Geo,  P.  Chandler. 

Chapman,  White,  Lyons  ft  Co.  Gl— 

Sanford.  Chamberlain  &  Albers.  43 

,  Gay  Bt.  H.  J.  Sanlord,  pres.;  W. 
P.  Chamberlain,  aec-treas,;  A. 
J.   Albers,   ragr,  Dl— 

LBBANON- 

Woolard  A  WIlllamB.  LI— 


Morfoul  A  Rogerv. 
MBMPHIH- 

Jno.  A.  Dente  A  Sons.  El— 

J.   T,    Forsythe.   S16  Front   St.   Ll— 

Wright  Lime  A  Cement  Co.  GU 

MOKRISTOWN— 

Brown  A  Stubblefleld. 

East  Tenn.  Wood  Working  Co. 
MOSSY  CHEEK- 

Z.  T.  Godwin. 

B.  E.  Tallant. 
MURFREESBORO— 

Street   A   Spain, 
NASHVILLE— 

Cooper  &  Co.,   1«-1«  S.   Front  St. 

W.   T.   Hardlson  A  Co.  Oil 

ThoB,    Nolau. 

Wright  Lime  Co.  Id— 

ROGE  RS  VILLE— 

O.  D.  Hale  ft  Co. 

Miller.  I>Aa  ft  Co.  J2— 

Rogan.  Nice  ft  Smith.  HI— 

BAVANNAH- 

J.  K.  Barlow.  KI— 

SODDY-  "^ 

Now  Soddy  Coal   Co. 
SOUTH  PITTSBURG— 

W.  F.  MeDanlBl  A  Co. 
UNION  CITY— 

T.  L.  Branstord.  oi— 


ABILENE— 
G.  M.  Bowie  ft  Son.  Dl 

Bunon,   Lingo  ft  Co.  CI 

AUSTIN— 
Geo,   Brush.  12 

A.  F.  Martin  ft  Bro. 

BASTROP— 
J.   L.  Wilbarger  ft  Co.  Fl 

BE AUMO NT- 
Beaumont   Builders'  Supply  Co. 

E.    L.    Wilson    A    Co.  Qt 

BELTON— 
H.  Andrews. 
J.    H.   James   A  Son. 


Gl- 


Bmllh.   Peyton   A   Co.  

BON  HAM— 
O.  T,  Lyon  ft  Sons.  Cl— 

E.  D.   Steger  A  CO.  JI— 
BBO  W  NSVl  LLE— 

J.    8.    ft   M.    U.   Cross.  Dl— 

H.  M.  Field. 

F.  Yturrla.  Dl— 
BR  OWN  WOOD— 

Brownirood  Lumber  Co.  C . 

Wm.   Cameron  A  Co.  Al— 

M.  T.  Jones  Lumber  Co,  Cl— 

BRYAN- 
Garth.  Howell  A  Webb.  HI— 

G.  8.   Parker.  n— 
Peter  Winter. 

CALDWELL— 

Jenkins  A  Jenkins.  Bl— 

SIlEman  ft  McClaln.  Jl. 

CALVERT— 

Calvert  Lumber  Co.  II— 

F.  M.  Lumber  Co. 
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TEXAS  (Cont'd). 

CAMBRON- 
Clnrkeaville  Lumber  Co.  II— 

Wm.  Jeter  &  Co.  Jl— 

Mllbom  County  Lumber  Co. 

CLEBURNE- 
Cameron,  WtlUamB  &  Co. 

CORPUa  CHRISTI- 
C.  C.  Lumber  Co.  H— 

E.  D.  Siabury.  Bl- 

COB8ICANA- 
Corrall  *  Cobb. 
M.  T.  Jones  Lumber  Co. 
McCammon  ft  Lans.  K2— 

C.    A.    Saramona.  JI- 

J.  B.  Whlteaell  &  Co.  Bl— 

DALLAS- 
Qiifflths  &  CowBW,  »)  Commw^. 

Mllby  A  Dow.  __  Pl- 

Uoore  &  Bawllna,  ZJl  Elm. 

John  Summerfleld.  L 

Texaa  PorUand  Cement  ft  Ltme 
Co,  Clo 

Jacob  WaeepI,  SQ  Elm. 
DECATUR— 

S.    P.   Smith.  IS- 

DENISON- 

P.  Hanna.  HI— 

Llngo-Iieeper  Lumber  Co.  II— 

DENTON- 

Waples  Brofl.  A  Co. 
DUBLIN— 

H.  A.  Smith  &  Co. 

R.  B,  Spencer  A  Co. 
EL  PA80- 

El  P«ao  Fuel  Co.,  41 1  S.  Sante  Fe 
St.  Jno.  T.  Hoe,  Secy.;  W.  W. 
Fink,  Hgi.  Jik 


O'Brien  Coal  Co. 
Payne-Badger  Co. 
PT.  WORTH- 
ArmatronK  Lumber  CO- 


Jl- 

. „ Jl- 

Burton  Lingo  Co.      J.    P.  Waplee, 

pre*..     Denver.   Col.;     R-  C.    Gal- 

bralth,   secy.:   W.   Burton,    treaa. 

A  mgr.  Cl- 

Cameron  Lumber  Co.  Al— 

A.   J.   Roe.  CI— 
FRBDBRICK8BURO- 

LoulB   Priemi.  Jl— 

OAINBSVILLE-  _ 

O.  T.  Lyon  &  Bon.  Cl- 
MapLes,  Pointer  A  Co. 

Wooldrldge  A  Bro.  Fl— 

GALVESTON-  _ 

Fowler  A  McVltle.  " 
Qeo,    H.   Henchman, 

Street. 

William  Parr  A  Co.  Dl— 

Wm.   Perklna.  N 

W.  H.  PollArd  &  Co.  J— i 

Texas   Bng.    Supply    Co,  Jl— 
Texaa    Portland  Cement    A    Lime 


Co. 
GEORQETOWN— 

Belford  Lumber  Co. 

Qrifflth  Lumber  Co. 
GONZALES— 


B.  C.  Allen  ft  Son. 
Wllkerson  Bros. 
HBNHIETTA- 
J.  S.  Mayfleld  Lumber  Co. 


Clo 


TEXAS  (Cont'd). 

HILI-SBOBO— 

Armstrong  Bros.  L 

P.  E.  Etowlen  A  Co.  N—  — 
O.  T.  Lyon  ft  Son.  CI— 

Porter  A  Campbell. 

HOU8TON- 
Berlng  Mfft,  Co.  Fl- 

B.  H.  Burke,  S14  Commerce  Ave. 

V.  L.  U^catee  A  Co.,  BOI  Waaklns- 

ton  St.  L 

H.  P.  McT.Aughlln  A  Co..  SID  Willow 


To  wan  g  Mlg.  Co. 
LAREDO- 

Andrew  Thaiaon. 
LULINO- 

Lullng  Lumber  Co. 
MARI^IN-  „ 

Naah,    Roblnaon  A  Co.  CI 

R.  B.  Bi>ertoer  A  Bro.  Dl 

MARflUALL- 
Cock  A  Harris.  ,^ 

Jas.  HlKglns.  K] 

M' KINNEY— 

G.  w.  Owens  A  Co.  Qi 

J.   M.   Wilcox  A  Son.  Fl 

NAVA80TA— 
Navuola  Lumber  A  Mfg.   Co. 


.  roue 


I  Co. 


NEW  BPAUNFBLS—  „, 

Comol  Lumber  Co.  Dl— 

Louis  Henne  A  Bon.  "M— 

Geo.  PfeutTer  Lumber  Co.  n— 

ORANGE- 
L,  Miller,  El— 

PORT  ARTHUB- 
Intematlonal  Trading  Co.  Hid 

BAN  ANTONIO-  „  ™    „  , 

Alamo   Cement    Co.,    SOT-aOS   Main 

Ave.     G,   H.   KaJteyer.   pros,;   C. 

Bamberger,  secy,  and  mgr,    Gle 

L.  P.  Bool  tier. 

J.  C.  Deelman,  Jl— 

Henry  Pauly.  MS  Goliad  A  Peacb 

StreeU.  II- 

SAN  MARCOB— 
J.  it.  Gary. 
San  Marcos  Uercuitile  Co. 

SHERMAN- 
A.  A.  Fielder,  Ol— 

O.  T.  Lyon  A  Bona,  CI— 

J.  B.  Wilson  ft  Bro.  n— 

SULPHCJB  SPRINGB- 
O.  M.  Pale.  Gl- 

W.  D,  Prultt. 
G.  H.  Wilson. 

TAYLOR- 


9   Burks   Lumber   Co.       S.     F. 


,.  and  mgr.,  BOI-611  ^ 


Holder  A  Barge.  ^ 

3.   A.    Thompson.  1 

TEMPLE— 

Bell  County  Lumber  Co. 

CM.  Campbell  A  Sons. 
TERRELL-     ' 

AbleH  ft  Walton, 

Powers  Lumber  Co. 

Wralen  Grain  ft  Lumber  Co.  - 


486 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


TEXAS  (Confd). 
VICTORIA- 

Balley  MIIIb  Co. 

A.  Goldman. 

A.  L«vl  A  Co. 
WACO- 


azelton 


Johnson.  Cll 

on   &  Co.,    Inc.     W.    W. 


Mgrr, 

Carlton  BroB. 

NmIi,  Boblnson  &  Co. 
WAXAHACHIB- 

M,  T.  Jones  Lumber  Co. 

H.  W.  I^eper  A  Co. 

H.  D.  TIramons. 
WBATHBRPOnr*— 

Leeper  Conway  Co. 

Hike  Salon. 

Weatherford  Lumber  Co. 
YOAKUM— 

J.  I.  Campbell  &  Co. 

Yoakum  Lumber  Co. 

UTAH. 

AMERICAN   POHK- 

Cblpman  Merc.  Co. 

3.  B.  Jenson. 
BRIQHAM  CiTT— 

J.  F.  Merrell  &  Co. 

N.  C.  Mortensen  A  Son. 


LI- 

Feople'B  Coop.  Store.  Fl— 

Rosa  A  Rosa.  N2— 

LOGAN— 
Anthony   L.   Skanchr. 
United  Order  MCg.  A  Build,  Co.  11— 

'.  PLEASANT— 


B.    Han 


1    Co. 


J!— 


Co-op.  WaKOD  A  Machine  Co.     CI— 
Ecclea   Lumber  Co,  TJl- 

Geo.  A.  Lowe  Co.  Dl— 

Sidney  Stevens  Implement  Co.  Sid- 
ney Stevens,  Prea.  A  Mgr.;  C.  H, 
Stevens,  Secy, ;  F.  J,  Stevens, 
Treas.  CI— 

PARK   CITY- 
W.   E.   Boyd.  „1-I— 


Sif. 


N— 


__.  UarrlB. 
Pape  A  Lets. 
Summit  Lumber  Co.  J2— 

Welch  A  Co.  Fl— 

PAYSON- 
Oeo,  W.  Hancock. 
John  E.  Hulah.  J2— 

Payson  Co-operative  Store.        JZ— 

PROVO  CITY— 

John  Grier,  Sr.  L 

Smoot  Lumber  Co.  Jl— 

B.  J.  Ward  A  Sons.  KS— 

RICHPIELD- 
Lewls  A  Nuteer  Hdw.  Co. 

SALT  LAKE   CITY- 
Culmer  Bros.  D^ 

Langton  Lime  A  Cement  Co.      LI— 
Ellas  Morris  &  Sons"  Co.  Hl- 

MorriHon  Merrill  &  Co.  Dlk 

FottUnd  Cement  Co.  of  Utali,  Ud. 
Die 


VERMONT. 


_    _.  Allen. 

L.  M.  Averlll,  N.  Main  St. 
*  R.  L.  ClBjh.  Prospect  St. 
BELLOWS  FALLS- 

Katon  A  Norwood. 

Howard  Hdw.  Co.  I 

BBNNINGTON- 

J.  H.  LorInK  A  Co..  US  Depot  S 

C.   B.  March. 

Vt.  Turning  A  Lumber  Co.      L- 
BHATTLEBORO— 

Hcllen  &  Proctor. 

Robblns  A  Cowles, 
BURLINGTON— 

J.  R.  Booth,  Lake  St.  j 

Burlington  Grocery  Co.  I 

Morgan  Bros..   Lake  St.  1 

Spaulding,  Eiroball  &  Co.       i 


■   Co. 


PAIRHAVBN— 

Jas,  A.  Campbell. 
MONTPELIER— 

Abbott  A  Bailey. 

E.  D.  Hyde.  ] 
RUTLANI>— 

F.  Chaffee's  Sons. 
Samuel  P.  Curtis  A  Son. 
W.   C.   Landon  A  Co. 

H.   F.  Noyea. 
Rutland  Fire  Clay  Co. 
ST.  JOHNSBURY— 
M.  J.  Cotbeck  A  Son,  1 

a.  T.  A  H.  K.  Ide.    E.  T.  Ide.  F 
and  Treas.;  Geo.  M.  Qray,  V 


B.  J.  Kenney. 

Putnam,   La  Fountain  A  Co.      31— 
James  Rlehn, 
WINOOSKI— 
Tobey  A  Catlln.  Jl— 

TIBOOfU. 

ALEXANDRIA— 

Henry  K  Field  &  Co.,  HE  N.  Union 

SI.  Iln 

G.  H.  Robinson's  Sons,  IZl  King  Bt. 


BBRKLEY- 

J.  H.  Jacochs. 
BRISTOI.^ 

Barker  Hardware  Co. 

Keebler  &  Rogers. 
BROCKETT— 

Shenandoah  Lime  Co. 
CHARLOTTESVILLE— 

ThOB.  P.  Carver. 

Payne  &  Carroll. 

H.   P.   Porter. 

Henry  Williamson. 

Wood,  Vest  ft  Co. 
CHINCOTEAGUB— 

~,   N,  r 


"i.5i 


Jl— 


CLIFTON  FORGE— 

W.  C.  Moody  A  Co.  Jl— 

Smith  &  McKInney  Co.  N 

CRAIGSVILLE- 

Vlrglnla  Portland  Cement  Co.  Clc 
danville;- 

Jamaa  I.  Prltchett.  ZOT  and  !D»  Riv- 
erside Block.  Ql— 
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VIRGINIA  (Cont'd). 


Snell,  Beery  A  Co. 
C.  A.  Sprlnkel  ft  Son. 
H.  N.  Wbltael  ft  Bro. 


LEESBURO- 

Norrli  Bros. 

BhrofI  &  Co. 
LHXINQTON— 

Owen  Hardware  Co. 
LOCHER— 

lamcB  Kirei  Cement  Co. 

LURAY— 


Adams      Bros.— Payno      Co., 

Main.  S 

Adams  Monroe  VUg.  Co.,  TO  Aiai 

C.  B.  Hutter,  1008  Church  Bt.      ] 
Lynchburg  Box  Co.,  1113  Clay  8t. 

Pierce  &  Aker*  Co.,  713  l'Bb>  ^ 


Williams  A  Barnett.  eiT  Main  St. 
12- 

S.  A.  Wright,  822  Church  St.  Ll- 
HABION- 

Look  A  Lincoln.  Flo 
NEWPORT  NEWS— 

Benson,  Phillips  A  Co. 

Booker  Poarch  Co.  L 

B.  D.  Chandler. 

James  Blver  Supply  Co.  II— 
NORPOLK- 

Batchelder  A  Collins.  Dl- 

C.  M.  Bayne  A  Co.  L 

Builders'   Mtr.   Co.  U- 

John   O.   Oamage.  K2- 

OamaKe  A  Waller.  11— 

The  Oenr'l  Sup.  Co.  Kl- 
The  Nafl  Build.  Sup.  Co.  of  Bal. 

City.  Fl— 
Norfolk  Sand  A  Cement  Co. 

Nottingham  A  Wrenn  Co.  El— 

R.  W.  Santos  A  Co.  m- 

Stakes  A  Co. 

C.    R.   Towles. 

PBTBRSBUBO- 

Booth  A  Co.  m— 

Friend  A  Co.  N 

Ches.  H.  Walsh.  N 

PORTBMOUTH- 

Llndsay  ft  Co.,  Mil  Crawford  St. 


n  R.  Neely. 


11— 
HI- 


TIRGHfU  (Cont'd). 

ROANOKE- 

CatoKnl   Bros.  Fl— 

Central  MfR.  Co,  II— 

J.    H.    MarHteller,  21    G.    Campbell 

J.  H.  Wilklnaon  A  Co.  Ji— 


D.  T.  Martin. 

W.  8.  Oakley  ft  Bon. 
SOUTH  BOBTON- 

Basley  ft  Lawson,      • 

R.  W.  Lawson  ft  Co.  Ol— 

BTADNTON- 

Baker  Bros. 

J  .A.  Panver  ft  Co.  11- 

M.  B.  HUier  A  Bro.  Dl- 

R.  L.  Stratton  A  Co.  Ill- 

BUPF^LK- 

B.  R.  Allen.  Kl- 

E.  L.  Foulk  ft  Co.  Gl- 
Shoop  Wethers  ft  Co.  II— 

WEST  POINT- 

Ned  Bland  ft  Bro.  Fl— 

R.   A  J.  L.   Bland  A  Bell. 

W.  C.  Bavis.  Li- 

WINCHBBTBR— 

Miller  Sup.  Co.  11— 

Oyler  A  Ebersole.  Jl— 

WASHIHOTON. 

CENTRA LIA- 

CHBHALIS-  ' 

O.  F.  Sainton. 
ELLENSBURO— 

Alsip  A  Sons,  Walnut,  north  of  4th. 
NEW  WHATCOM- 

W.  M.  Frlsell. 
NORTH  TAKIMA- 

B.  A.  Larsen.  n— 

Bt.  Paul  ft  Tacoma  Lumber  Co 

Al- 
OLYMPTA— 

Black  Lake  Ijumber  Co. 
PORT  T0WN8ENO— 

Lion  ft  Barthop  Co. 
SEATTLE— 

Balfoni,  Guthrie  &  Co.,  Bailey 
BldE.  Aia 

E.  B.  Calne.  Gl— 

P.  T,  Crowe  ft  Co.,  T*  Starr  Boyd 
BIdg.  LU 

Dodwell  ft  Co.,   Ltd. 

Tlie  Pacific  Coast  Co. 
Schwabacher  Bros,  ft  Co.,  Inc.  CI— 
Seattle  Hardware  Co.  CI— 

Bmythe,  Wakefield  ft  David. 
SPOKANE- 

Padflc  PoTtUnd  Cement  Co.,Sook- 

eiv  Bl^ 
Spokane  Brick  A  Lime  Co. 
Waahlnxton    Brick,    Lime   A   Mfg. 

Co. 
TACOMA- 

Balfoor,  Guthrie  &  Co.  Aie 

p.  T.  Crowe  A  Co.,  710  Poclllo  Ave. 


Warner  Moore  ft  Co. 
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WASHIHGTON  (Conffl). 

WHATCOM— 
Baoua  L.uinber  Co. 
BelllnKham  Bay  Impr.   Co.       C ,- 

WEST  VntGIHIA. 
BLUEFIBLD- 

Saxon  Lime  A  Lumber  Co.         Hl<3 

Oeor^a  Lumber  Co.  N 

Oeo.  rf.  Speden  &.  Co. 

Tug  River  Lumber  Co.  El— 

CHARLBSTON- 

Brown   Bros..   Capitol    and    Pled- 

B.  T.  Crawford  &,  Co.,  8.  End  of 

Kanawba  Bridge. 
J.  H.  Gates,  31  Summers  St. 
Morgan    A    Qardner,   Clendennlnt 

and  Elk  River.  " 

Rex  Hardware  Co.,  Ill  3d   at. 
W.  H.  Smith  Hdw.  Co.,  UT  »d  Bt 
Wagner   A   Maloy,   l«  Charleaton. 

CHARI.EBTOWN—  " 

Cook  &   FhlUlpB. 
CLARKBBURO— 

The  Homer  Oaylord  Co. 

Ruhl   Koble '■- 

The  WllliaB 
GRAFTON— 

Geo.  Brow. 

J.  F,  Cftveney. 
HINTON— 

W,  James  A  Sons  Co. 
HUNTINQTON- 

9am  Beawlck. 


I  Co. 


KI- 


C.  C.  DiiBBnborry.  Kl— 

W.  J.  Fell.  Dl- 

J.  W.  Hambrtck. 

MoMman  Bioa.  Hil 

MANHEIM— 

Buckhom  Portland  C«nent  Co 
NEW  CUMBERLAND- 

C,  S.  Bradley,  Ki  — 

New  Cumberland  Water  ft  Gas  Co. 
PARKER8BURG— 

R.  L.  Neal  A  Co.  Fl— 

Nliwander  Hdw.    Co.  li— 

Hei   Hardware  Co.,  lU  3d  St. 

W.  H.  Smith  Hardware  Co.,  117  M 
at.  Pl_ 

West  Virginia  Hardware  Co.      CI- 
IN3INT  FLEASANT- 

Fiiaon  Bros.  Kl- 

RAVENawOOD- 

-■.  P.  Fleming. 


BIBTERVILLE- 

Lazedr  Bros. 

UcCoy  A  McDonald. 
WBLLBBURG- 

J.   8.    Liggett. 

G.  w.  Mflier. 
J.  H.  Walker  A  Co. 
WEBTON— 
M.  A.  Bally. 


t  Ax\Bi 


wiscoNsnr. 

ANTIGO— 
A.   F,  Brehmer. 

D.   Clements.  Nl— 

APPLBTON.^ 
F.   Leon  hard  t. 

Maraton  Bros.  HI— 

L.  A.  Rose  A  Co.  Kl— 

O.  D.  Rowell  A  Son.  Jl— 

ASHLAND— 
Ashland  Lime.  Salt  A  Cement  Co. 
O.    A.    Quam,    Prea.;   Thos.    Ed- 
wards, Secy.,  Treas.  A  Mgr.    HI— 
J.  H.  Tounker. 
BARABOO— 
H.    M.    Johnston    Lumber    Co.,    501 
Broadway  and  Third  Ave.    Alex. 
Stewart,    Pros.     (Wausau,     Wis.); 
H.     M.    Johnston,     Bee.,    Treaa., 

J.  L.  atewart.  li— 

BEAVER  DAM— 
D.  Dickinson  Lumbar  Co.  Jl— 

Roedl  A  Jaooba.  HI— 

C.  Starkweather  A  Bon.  Jl— 

BBLOIT— 
Belolt  Lbr.  Co.  EI— 

City  Fuel  Co.  m— 

Koeler  Lbr.  Co.  HI— 

BERLIN— 
F.  D.  I*,wrence,  ii— 

C.  B.  Morris.  HI— 

BLACK  RIVER  FALLS— 

Blacb  R.  F.  L.  A  H.  Assn  II— 

BOaCOBEL— 
T.  Carrier  ft  Co.  HI— 

Ruka  Bros.  Mfg.  Co.  Fl— 

BUHLINQTON- 
Home  Lumber  Co.  n— 

Wilbur  Lumber  Co.  CI— 

CHIPPEWA  FALLS— 
Clark  A  Taylor.  Gl— 

French  Lumbering  Co.  Gl— 

COBB- 

Eastman  Lumber  Co.    E.  W.  East- 
-     man,  Mgr.  (Mineral  Point,  Wis.) 
DELAVAN-  ' 

Barker  Lumber  Co.  Ql.^ 

DE  PERE— 
De  Pore  Lumber  A  Fuel  Co.        Jl— 
A.  L.   Oarvey. 
A.   B.  McPachron   ft  Co. 
DODGE  VI LLE— 
J.  Cutler.  Kl— 

Eastman  Lumtwr  Co.    E.  W.  Eaat- 
man,  Mgr.    (Mineral  Point,   Wis): 
E.  Eastman,   Local  Mgr. 
BAU  CLAIHB— 
HarriEan  Bros. 
C.  a.  Lee.  Jl— 

W.  O.  Matteson.  N 

Wisconsin  Pipe  and  Fuel  Co. 
BDMUND- 
Baatman  Lumber  Co.    B.  W.  Elast- 
man,  M»r.  (Mineral  Point.  Wis.) 
BLHOT- 
John  B.  Hart.  n— 

C.  8.  Huntley  A  Co. 
E.  N.  Loveland.  Jl— 

EVAN8V1LLE— 
EvansvUla  Lbr.  Co.  Kl— 

A.  P.  Lovejoy  Lbr.  Co. 
POND  DU  LAC- 
Helmer  Milling  Co.  .    HI- 
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WISCOKSIH  (Cont'd). 

PORT  ATKINSON— 
Wilcox  &  Morris  Co.  Gl— 

Zuegner  &  Hodman  Sons.  II— 

GRAND  RAPID8- 
John  Arpln  Lumber  Co.  Dl— 

QREEN  BAT- 
Bdrkbouaen  &  Hathaway.  Hi— 

Ckrclll  Coal  Co.  Bi— 

F.  Hurlbut.  Fib 
HTIDBON— 

Wlaconsln     Lumber     &  Building 

Co.  Kl- 

HUHLET— 

Daniel  Re*d.  Kl- 
IRON  RIVER— 

G.  L.  Pettlnglll  A  Co.  H— 

L.  J.   RuMBlT. 

B.  Ungrodt.  U- 
JANESVILLB— 

Fifleld  BroB.  n— 

W.   H.  H.  Macloon.  12— 

G.  Ratheram,  K  Ltnn  BI.           U— 
SchoUer  &  HcKay  Lumber  Co. 


Salon  Brown.  U— 

Jefferrcn  Brick  &  Tlla  Co.        HI— 
JONGSDALB— 
Bastman  Lumber  Co.     E.  W.  Baot- 

man,   Mbt.   (Mineral  Point,  Wla.) 
KAUKAUNA— 
B.  W.  Hayes. 

Eau.  Lumber  ft  Mfg.  Co.  Jobn 
Janaen,  Pres. :  Jobn  M.  Jan«en, 
8*ey..   Treaa.   tc  Mgr.  J2— 


F.  J.  Qottfrledsen,  79  K 


Ualn  Bt. 
Hl- 

Joaon  Lothrop.  Park  Bt.  N 

Mr.  Tanner,  Flr«t  St. 
LA  CROSSE}— 
H.  C,  Hart  Implement  Co.    W.  C. 
Hart,  Sr.,  Prea..  Treaa..  Mbt.;  H. 
C.  Hart,  Jr.,  Seey.  Jl— 

L.  Lamb  Lumber  Co. 
J.  H.  Marden  Cem.  &  Paving  Co. 

John  Paul  Lumber  Co.  Bl— 

LAKE  GENEVA-  _ 

Wilbur  Lumber  Co.  CI— 

LANCASTER— 

J.  B.  Barnett  &  Bon.  Ml— 

Eastman  Lumber  Co.  E.  W.  East- 
man, Mgr.  (Mineral  Point.  WiB.> 

C.  Fisher  &  Bon.  Kl— 

MADIBON- 

Conklln  &  Sons.  Bl— 

C.  F.  Cooley  Hl- 


Peter  p;ndrleB   &   Co. 
J,   Q.  Jiihnaon  Co. 
Maiillowoc  Land  &  Bait  Co. 
MARINETTE— 


w'  R.  Bryan  ft  Co.  Kl- 

C.  M.  Howard,  Mi  Cottage  St.  Kl— 
R.  Tronlrow  ft  Co.  Kl— 

MILWAUKBB- 
Adamant   Mfg.   Co.,     «0    Virginia 

St.  Bl— 

Am.   Monolithic  Co.  K1-- 

Berthelet   Sewer   Pipe   Co.,   JSt  W. 

Water  Bt. 
Bond   Lime  ft  Cement  Co.,   43  3rd 

t  Co..  K9  Qold- 

smlth  Bldg.  I  — .— 

Durr  Plaeter  Co..  311  Grove  St.  Bl— 
Hugh    L.    Gaffney   Co.,   302  Qenna- 

nla  Bldg.  „      „ 

Hahn  ft  Co.,  4M  Commerce  Bt.  CI— 
IlllnolB     Leflther     Co.,      Canal     St. 

Vogel's    Island.  CI— 

Val     Jeslon     ft     Co.,     718     Clinton 

St.  N 

aeorg:e  Lund,  180  Clinton  Bt.      H- 
Daniel  Mayer,  469  Jrd  Ht.  11- 

Kilwankee  Cement  Co.,  7  Plankiii- 
ton  Bldg.  _  Cib 


Plpkom  ft  TewB,  Humboldt  Av^ft 


Flpkor 

Comi 


m— 


Blcketson  &  Schwartz,  36  Unlver__ 
ty  Bldg,  I- 

Barnow  Lime  Co.,  N.  W.  Cor,  Vllet 
&  S3rd  Bt.  Kl— 

W.   G.   Taylor  Co.,  132  Broadway. 

Weetern   Portland   Cement  Co.,    1S5 

Julius  Wetlendorf,  189  Lloyd  St. 
Western  Lime  and  Cement  Co.,  ai 
Grand  Ave.  El— 

WbitiiaU  &  Badcnulcei  Supply 
Co.,  Ill  Grand  Atb.  Cif 

MINERAL  POINT— 
Eastman  Lumber  Co.,  B.  W.  Eaat- 
lan,   Mgr.;    w.   Eastman,  Prea., 


PI  a 


svllle. 


MONROE— 
.      Carrol!  Bros. 

Dodge  Lumber  Co. 
James  Lumber  Co, 
MONT  FORT- 


HI— 


,...„,.  Lumber  Co.,  E.  W.  East- 

in    Mgr.,  (Mineral  Point,  Wis.). 

NBBNAH-  _ 

Noenab  Sewer  Pipe  Co. 

Detnet  ft  Jensen.  Kl— 

NBILLBVILLB— 

Denlfl  Towrlgny.  Gl— 

NEW  LONDON- 

E.  E.  Cousins. 

_j.erton  ft  Mack.  ,,^ 

John  P.  Thorn.  Kl— 

OCONTO— 

James  Megar. 
08HK0SH-  „ 

Cook  &  Brown  Lime  Co.  CI— 


KuBche  &  Bro,  Lli 
PLA  TTB  V I LLE— 
Eastman    Lur*' — 


9  Co. 


Jl— 


L,.    ^....ww.     .      N.    Bast- 

Pres.;  M.  Eastman,  Sec.;  O. 
A.  Eastman,  Treas. 
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WISCOHSIH  (Cont'd). 

POHTAGB— 

C.   P.   Mohr.  n— 

PORT  WABHINGTON- 

C.  A.  Mueller.  Bl- 

Fi'ank  Schumacher.  Kl— 

PRE8TON- 

EaBtman  Lumber  Co.,  E.  W.  Baat- 
man,  Mgr.     Mln«m1  Point,  Wi«.> 
PRINOETON- 

Prank  Glese.  Nt- 

Ellmer  Morse.  Ql — 

Frank  Jahr. 
RACINE— 

Fox'b    Lime    &    Cem.    Co.,    of    ML 
Pleasant.  II— 

David  Lawton.  n— 

REEDaBURO— 

Morgan  BldR-.  Co.  U— 

iteedsburK  B.   Sc  L.  Co. 

To-wnsend  Bron,  N 

West  Side  Lumber  Co.  LI— 

RBWET— 

Eastman  Lumber  Co..  B.  W.  E^t- 


RICHLAND  CBNTBR— 

A,  H.  Krouakop. 
BIPON— 

Bamett  A  AnderaoD, 

Olllett  ft  Son. 

Homer  ft  Hldaieton.  HI- 

Ed.   Pedrlck. 
RIVER  ].'ALL8- 

A.  T.  Carroll.  Kl- 

P.  D,  Enaing.  L . 

Ulneh  &  Anderson. 
BHAWANO— 


ta~- 


Upbam  ft  Russell  Co.,  Ltd.    P 

A.    'Wlpponnan.  Jl— 

SHEBOYGAN- 
Sheboygan  Lime  Worka.  Ol— 

Henry     Scheele,     Jr.,     712     N.     8th 


WISCOHSm  (Cont'd). 

TWO  RIVERS- 

Henry  Koppslmaii. 
VAUOHN- 

Dnnl"!  Reld  Harley. 
WASHBURN— 

A.   A.    Blgetow  ft  Co. 

P.  A.  Oecar. 

Thompson  Lumber  Co. 
WATERTOWN— 

J.  Bums. 

P.  3.  Euper. 


WAUPON- 

Caldwelt  ft  Loomans, 

CrOwiey   Lumber  Co. 
WAUSAU— 

W.  R.   Bryan. 

Henry  Ooebel. 

F.  W.  KrausB. 

Wm.   Paff. 
WEST  BEND— 

Kamenberg  &  Co. 
WEBT  SUPERIOR- 

Herxog  Fuel  Co. 

Lehigh  Coal  ft  Coke  Co. 

Rogers-Ruger  Co. 

Superior  Mfg.  Co. 

WTOHinO. 

CHBTBNNE- 

Morrison,  Merrill  &  Co. 
IiARAMIE— 


NEW  CASTLE— 


Shdl  Lake  Lumber  Co.  Bl— 

J.    U.   Shield*.  Kl- 

BHULLaBURO— 
Bastman  Lumber  Co.,  E.  W.  Bsat- 
man,  Mgr.     (Mineral  Point.  Wla.) 

8PARTA- 
Brlttlngham  ft  Hlxon  Lumber  Co. 
CI— 
J,  D,  Toung  Lumber  Co. 

STOIIQHTON- 
E.  H.  Gorrard.  Jl— 

H.  T.  Hanson.  Gl— 

Heddlea  Lumber  Co.  Bl— 

STURGEON  BAT—  _ 

A.  W.  Lawrence.  H2— 

Leathern  ft  Smltb  Lumber  Co.  CI— 

8UPERIOR- 
fluperlor  Supply    &    Fuel  Co.,  SU 

Warehouse  &  Builders'  Supply  Co. 
E.  8.  Tower,   Bay  Blip. 

W.    J.    Wheeler,  gth    ft    NetUeton 
StrsPts. 
TOMAH— 

E.   A.   Dakers. 

W.  ETarle  A  Co.  n— 

TOMAHAWK— 

Bradley  Co.  CI— 

Evenaon  Bro.  Jl— 


ALMONTE,   ONT.— 

W.    N.    AcHon. 
AMHERST,  N.  a.— 

Rhodes.  Curry  &  Co, 
AYLMER,   N.    a.— 

Job.  E.   Bcott. 

Geo.  M.   Smith. 
BARRIE,   N.  a.- 

Nathanlel  Dyment. 

Johneon  ft  Sarjeant. 

J.  a,  Scott, 
BBLLBVILLB,  ONT.— 


Alien  Shoemaker. 
BRAMPTON.  ONT— 
Robt.   J.   MeCollum. 
Daniel  Prattley. 


DEALERS  IN  CEUENT. 


CANADA  (Cont'd). 

BRANDON.  MAM.— 
Barclay  &  CHara.  JI— 

Brown  A  HItchell.  m— 

Hanbury   Utg.   Co.  F 

HuKbea   &   Long.  D— 

Jotinson   ft  Co.  N 

McBacbem   A   Hi  Tliii  mill 

BRANTFOHD.  ONT.— 

OttUiio  Portland  CuMmt  Co. 

BROCKVILLE.  ONT— 
Ault  &  ReynoldB. 
The  Rsthbun   Ca  Al— 

R.  H.  Smart. 

B.  D.    8ta«r- 
CAIX5AKT.  ALBERTA— 

The  J.  H.  Ashdown  Hdw.  Co.,  Ltd. 
Bin 

C.  Comer  A  Co.  HI— 
A.   UcBride  &  Co.  II— 

CAHPBELLFORD,  ONT.— 
Morton   A  Owen.  JTJ- 

~  't  A  Douslaa.  Jl— 


W.  J.  Mulrhead. 

W.  B.  SlnKleton. 

Taylor  Broo.  A  Co. 
CHARLOTTETOWN.    P.    E. 

Carvell  Bra*. 

Dodd  A  Rodnrs. 

C.  Lyons  A  Co. 
CHATBIAM,  ONT.- 

J.  H.  OMerahaw 

J.  A  J.  OlderBtiaw. 
CLINTON,  ONT- 

Davla  A  Rowland. 

Harland  A  Bro. 
COBOUHG,  ONT.- 


Qeo.   8penc«, 

(•eo.  Thompson.  LI 

CORNWALL.  ONT.— 

H.    Pitta.  Gl 

N.  Turner  A  flon.  HI 

DAHTMOUTII.  N.  3.- 

Dartmouth  Coal  &  Sup.  Co.       HI 

Alex  Hutchinson. 

Thoa.  Leahy. 

Wm.    PhllUps.  Ol 

DBSERONTO.  ONT.— 

Canadian    Portland    Cement    Ci 
Ltd.  B 

The  Rathbun  Co.  A! 

DRESDEN.  ONT.- 

Joahua  Wright. 
DTJNNVILLE,  ONT.- 

Congdon  ft  Marshall. 

James  Rolston. 

John  Taylor. 
DURHAM,  ONT.— 

National   Portland  Cement  Co. 
SN3HT  WILLIAM.  ONT.— 

W.  a.  HacKuerot  A  Co. 

W.  B.  PEper. 
FRBDERICTON,  N.  B,- 

R.  Chestnut  &  Sons.  F: 

Jamea  8.  Nell).  I: 

Ous  Tweedale  A  Co.  Kl 

OALT.  ONT.- 

Andrew  Ballantyne.  L: 

W.  A  P.  A.  Bcott.  J 


CAHADA  (Cont'd). 

GLENCOE.  ONT.— 
Gillespie  A  Co. 

I.  H.  Kellar. 
GODERICH.  ONT.- 

P.  B.  Holmes. 

Ctuu-lea  Beld  A  Co. 
GRAND  FORKa   B.  C— 

W.  J.  Morrison. 
GUELPH.  ONT.— 

John  M.   Bond  A  Co. 

Liirlstle  Hpnderaon  A  Co 

John  Kennedy. 

Grorgc  B.    Morris, 

8    A  G.    Penfold. 

Georffe  A.  Richardson. 
HALIFAX.    N.   8.- 


Street. 

Carrtte- Patterson  Mrs.  <JO.        Jl— 

T.  A.  S.  De  Wolfe  A  Son.  UB  Upper 
Water  St 

William  Btaln.  Sons  A  Mon^m.  174 
Lower  Watm-  St. 
HAMILTON.  ONT.- 

T.   J.  Holland.  Ol— 

Chaa.  PoHls. 

Semmens   A    Son.  Ml— 

HANOVER  ONT- 

Hanover  Portland  Cement  Co.  HI- 
HULL.  QUE.— 

T.  G,  Bingham.  Fl— 

Wright  A  Co. 
JOLIETTB,  QUB,- 

Charlea  Leblanc.  Hl- 

M.  H,  LeprohoD  A  Co.  Ml- 

J.  H.  Renaud.  II— 

J.  B.  Therlault.  Kl- 

KENTVILLE.   N,   S.— 

T,   P.  falkln  A  Co,  H— o 

T.  L.  Dodge  A  Co. 
KINGSTON.  ONT.— 

Jno.   Corbett.   9S   Princess  Bt.      II- 

Dalton  &  Strange,  177  Princess  Bt. 


ai- 


t   Princess   Bt. 


Simmons  Bros., 

Archibald   Btracham,    198   Prlnross 
Street.  LI- 

LINDSAY,  ONT — 
R.  Bryans  A  Co. 


Bowman  &  Co.  Bl— 

W.    J.    Element.  Nl~ 

Bbeneior  North.  LI— 
LONG  POINT.  QUB- 

TliiM.  H.  Morgan,  Long  Point  Ce- 
ment Works.  " 

LUNENBURG,   N.   B  — 


Di« 

IJ- 


MAGOO.  P.  Q- 
Ambrolse  Hamel, 
David  Pepin. 
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CAKADA  (Cont'd). 

MILTON,   ONT.- 
Mr.    Clements. 

MONCTON,  N.  B— 
Robertson    A    Qlvan.  Kl— 

Summer  &  Co.  Fl— 

MONTREAL  QUE.— 
Bulltiouae.  Dillon  &  Co..  30  St.  Fra. 
Xavler.  HI— 

Alex.  Bremner,  50  Fleury  St.  HI— 
W.  &  F.  P.  Cuirie  &  Co.,  345  St. 
jAitiei  St.  Ci— 

Drummond,  McCa.11  &  Co.  Dl— 
The    Forsyth    Qranlte    and    Marble 

Co.,   Ltd.,  iB2  WllllamB  St.     Robt. 

Forsyth,    pres.    sjid    mgr.:    John 

Diitble.  sec.  sjid  tretui.  CI — m 

F.  Ejiti  &  Co.,  31  WtUineton  St. 

Cid 

W.  McNally  &  Co..  S8-S0  McQllI  St. 


CANADA  (Cont'd). 

OWEN  SOUND  IConf  d)- 

Owen  Bound  Portland  Cement  Co., 
Ltd.  Dl— 

Bun  Portlsnd  Cement  Co.,  Ltd..  r: 

O.  Box  (62.  H 

PAISLEY.  ONT.— 

A.  Sinclair.  11^ 

PEMBROKE,  ONT.— 

Dunlap  &  Co.  Dl— 

Q.  U.  M.  Hunter. 
PETBRBOROUQH.  ONT.- 


The  Rathbun   Co. 
Thou.   RehlU. 
PETROLEUM— 
R.  Jacltson  &  Bon. 


r  ft  Co.,  Ltd. 


Die 

The    St.     Lawrence    Portland    Ce- 
ment Co.,    2«e4   Notre  Dame   St. 
MOUNT  FOREST,  ONT.— 

J.  P.  Noonan. 

Scott  &  Murphy. 

C.  J.   Thomhill. 

L.  H.  Toemans. 
NANAIMO,  B.  C- 

A.  R.  Johnson  &  Co.  ai— 

W.    McCabe.  MI- 

NELSON,  B.  C- 

The  Mansfleld  Mfg.  Co 
NEW  WESTMINSTER.  B.  C— 

R.  F.   Anderson  &  Co.  JI— 

Bel  yea  &  Co, 

Cunningham  Hardware  Co.         12— 

Ollley  Bros.  II— 

NIAGARA  FALLa  ONT.— 

R.  Coulson. 

J,  B.  Hutcblngn  A  Co.  Dl— 

Cole  &  McMurray.  Jl— 

W.  E.  Thomas.  Jl— 

NORWICH,  ONT.— 

Chss.  E.  Bnyd, 
ORANGEVILLB,   ONT.— 

Adamson,   Heath  &  Bproul. 

F.  J,  Marshall. 
08HAWA,  ONT.- 

T.  Brathwalte. 

J.   E.   Hawkins. 

Lander  Bros. 
OTTAWA.  ONT  — 

T.  Sidney  Kirby    St  Co.,  Snuex 


St 


Iii 


.  Lftverdure  A  Co.,  71  William 

McCullouKh    Sc    Cowan.    39    Soarks 
Street. 

Dan'1   O'Connor,    Jr.,   238   Bank   St. 

The  Ottawa  Fireproof  Supply  Co.. 

a*  Sussex  St.  I 

Wrlgrht  &  Co.,  O  Besseur  St.  L 

OWEN  SOUND,  ONT,— 
Georgian      Bay     Portland     Cement 

Co.,   Ltd. 
Grey    &    Bruce    Portland   Cement 

Co..    Ltd.  Dl— 

Imperial   Cement  Co.,   Ltd.         Dl— 
Lakefleld    Portland     Cement     Co., 


I.  Carson  &  Sons.  J] 

J.  &  3.  Yorston.  H— 

PICTON.  ONT.- 

Carter  Bros.  Kl 

R.  Haddon.  G1 

A.  W.  Hepburn.  Ql 

The  Rathbun  Co.  Al 

PORTAGE  LA  PRAIRIE,  UAN.- 
T.  M.  Beamish. 


Wells  &  I 
PBBSCOTT,  ONT.- 
R.  W.  Rosa  A  Co. 


James  Ellis  A  Co. 
RENFREW,  ONT— 

P.  8.  Stewart  Co. 
HIDQETOWN,  ONT.- 

Thoa.    L.    Buller. 


W.   D.   Forster. 
Q.  D.  Grinmer. 
Hartt  A  Greenlaw. 
J.  A.   Shirley. 
ST.  CATHERINES.  ONT.- 


HcEdward  A  Moore. 
Newman  Bros. 
John   NlchollB. 


.   Miller. 

Jd  Mills,  11  Mill  St.  

Randolph  A  Baker,   Randolph   St. 


Kl— 


J.  Wlllard  Smith,  E  ward  St.        11— 

John  M.  Taylor,  8  Nelson  St.    H— 

ST.  MARY'S,   ONT.- 

David  A.  Martin.  Ml 

James  Sclater.  Kl 

ST.  THOMAS,  ONT.— 

F.   M,  Griffin.  Qi— 


DEALERS  IN  CEMEXT. 


CAHADA  (Cont'd). 

SARNIA,   ONT— 

Jacob  LsiWrence  &  Sons. 

Andrew  Lock  hart. 

Jamee  Lockhaj-t. 
BAULT  STB.  MARIE.  OHT.- 

I.  J.  Downey. 

Michael  Healy. 

Hoore  Sc  Brown. 

Northern  Hardware  Co. 

V.  H.  Plununer  &  Co. 
SHALLOW  LAKE,  ONT— 

Owen  Sound  Portland  Cein< 
BHURBROOK.  QUB.- 


Chartea  Allen. 
J.  B.  Jackson. 
SMITH'S  PALLS,   ONT.- 


M.  F.  Qoodwln. 
P.  R.  Jarvla. 
Andrew  Johnston. 
THOROLD.  ONT.— 


C.  M.  L 

T,   Crawford. 
THOROLD,  ONT.- 


Alex  Baptist. 
TORONTO.  ONT.— 
C.  a.  CollinB.  U  GeorKO  St. 
A.  I.  Ferguson.  21E  Queen  SC 
W.    H.    Knowlton,   »   King   E 

R.  Laldlaw  A  Co. 

John  LucEia,   3T7  Bpadlna  Ave. 

Magiilre  Broe.,  "'    ' -" 

John  Haloney  ft  Co. 


CANADA  (Cont'd). 

WHITBY.  ONT.— 

GrOHB  &  dT&nger. 

Hatch  A  Bro.  1 

W I  NO  HAH.  ONT.— 

Jno.  Clegic  &  Co. 

Smith  &  Pethlck.  J 

WINNIPEG.   MAN.— 

Buchanan  &  Gordon.  K 

DobBon  &  Jackson. 

John  Qunn.  I 

Kelly  BroB.  ft  Co. 

Hanltoba  Union  Mining  Co.,  LI 

214  Grain  Exchange.  E 

T.   D.   Robinson.  1 

John  Sharpe.  U 

WOODSTOCK,  N.  B,— 

H.    E.   Burtt.  K 

W.  F.  Dibble  &  Son.  G 

TARMOUTM,    N.   B— 

B.  A,  Crowell  ft  Co.  H 

E.   K.   Spinney.  F 

CENTRAL  AMBKICi^ 

BELIZE,  BRIT.  HOND.- 
W.  a.  Alhm&n  ft  Co. 
Bellie   Estate  &   Produce  Co. 
John  Harlcy. 

GUATEMALA,  OUATEUALA— 
,    Estuplnlan. 


Koch,    Hogemi 


Her 


I    Laeli 


L    ft    Co. 


LulB  Aiiclaui  ft  Co.,  TarUMiulIIo  S. 
H.     Boker     &     Co.,     Pte.     Eiplrltu 

CompaniA    Mexicana  de  Cem«ntO 

PoitUnd,  Apaitado  31a. 
Bclga     Droguelra,      Pte.     Bsplrltu 

Banto  S. 
Deevemlne  A  Co.,  1  Pte.  Ban  Fran- 

D  12. 


The  Rathbun  Co. 

D.  Robertson  ft  Co. 
TRURO.   N.  B— 

W.  J.  Kent  ft  Co. 
VALLBTFIBLD.  QUE.- 

aulndon  ft  Co. 

N.   Langevln. 

Victor  Leger. 

AleKlB  Morond. 

J.  H.   Wilson. 
VANCOUVER.  B.  C- 

T.   Dunn  ft  Col 

Evans.  Coleman  ft  Evans. 

McKenile  Broe.,  Ltd. 

Wm.  Warden. 
VICTORIA,  B.  C- 

Thoa.   Earle. 

Hudson  Bay  Co. 

Simon  Lelser  ft  Co. 

Raymond  ft  Bono. 

R.  P.  RIthet  ft  Cc.Ltd. 

Robert  Ward  &  Co. 
WALKERTON,  ONT.— 


Jose  WatBon,  Cadena  11. 

C.  B.  Woods.  Tacubayo. 
QUETZALTENANGO, 

MALA- 

Groeble,   Hurtee  Sc  Co. 
RETALHULEU,   GUATEMALA — 

Geo.  Qebhardt. 

LaeisB  ft  Co. 

Alberta  Wllhelm. 
SALVAINDR,  SALVADOR- 

Altmark  ft  Mu^dan. 

BaletCe  ft  Ooens. 

Bei'kefeld   ft  Rhode. 

Perteh,  SaprlBsa  ft  Cla. 

Salvador  Railway  Co. 
SAN  JOSE,   COSTA  RICA— 

Andre.    Wahle  ft  Co. 

Baslgo   ft  Alvarado. 

Juan  Knohr.  hij'ofl. 


,  Cookie 
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WBST  INDIES. 

ANTIGUA- 

O.  W.  Bennett.  Bryson  A  Co. 

A.  J.  Camacho  &  Co. 

ji.  Gomaa  &  Co. 

A.    McAdam. 

t>.   N.   Rannle  ft  Co. 
CURACAO,  DUTCH  W.  1.— 

Iieon   V.   Leyba  &  Co. 

Haduro.   Jr..   &  Co. 

8.  K.  Li.  Maduro  &  Sons. 

C.   Wlnkel  &  Zonen. 
HAVANA.  CUBA— 

L.   Almendares. 

Federico  Baiirledel  &  Cle,  Calla  de 
AmarBurft  7. 

Duasaq  A  Co.,   Calla  de  ORcIoh  SO. 

Esqueu  A  Co..  Calls  de  Obrapla  31. 

P.  A.  Eatanlllo.  Calsada  del  Honts 

ses. 

Enrique  Uellbut.  Calle  do  San  Ig- 
nacio  U. 

Bchnab   A   Tlllmiin,   Calle  i 
Ignaclo  Tt. 

Sueadorf.   Zaldo   A   Cie.,    Calls 
Cuba  80. 
NASSAU.    N.    P.- 

Ttie  Qeneral  Hardware  Co. 

Jotin  S.  QeoTKe  A  Co. 

The  IronmoHKery  Co. 

Thad  O.  Johnson. 

R.  W.  H.  Weech. 
PORT  AU  PRINCE.  HAITI— 

Barbancourt  &  Co. 

Green,  Knabel  &  Co. 

E.   P.   MevB. 

L,    MevB   A   Co. 

GeorBee  Regnler. 

R.  Stark. 
BT.  Pierre:,  martinique:- 

Camlnade  Bros. 

O,  Duplain  A  Co. 
TRINTDAD- 

BlllB  Qrell. 


Cle.. 


Lntila  d 


Conde.   Fllho  &  Cle. 

Bernardo  Loges  A  Cle, 

Uachado  A  Soaree. 

Morelra,  Pahueira  A  Cl«. 

Santos  A  Cle, 

P.   Stevenson  A  Cle. 
BUENOS    AIRES.    ABGBNTINB 

REPUBLIC— 

Dellacoppft  &  Co. 

J.  J,  Drysdale. 

Thos.  Drysdale  A  Co, 

H.  Enthoven. 

H.  Hennebers  7  Cla. 

Moore  A  Tudor, 

I..  Roltand  y  Cla. 

C.  Rubens  A  Co. 

fiplnetCo  Alb  y  Cla. 

Standi  y  Cla. 
CrUDAD    BOLFVAK,    VBNEZUB- 

LA- 

Dalton  A  Co, 

Pletrlantonl   &   Co. 
CALERA,  CHILE— 

GelKsr  A  M  surer. 


Jose  Luis  Qorrondona. 
Gulnaud  Bros. 
Invemlclo  A  S 
E.  A  A.  Bantana. 


CAYENNE.  FRENCH  GUIANA- 

A.  E.  Lalanne. 

DEMERARA,  BRITISH  GUIANA— 

Broker   Broi. 

DeJonge  A  Smith. 

McConnell  &  Co, 

Bandbach.   Parker  A  Co. 

Smith   Bros.   A  Co. 

WIetIng  A  RIchter. 
GUAYAQUIL,   BCUADOR- 

Duran  y   Rlvas. 

EmlUo  Eatrada. 

Garcla  A  HIncl. 

Gulllereino  Xal«sr, 

C.  Nlncl. 

E,  Rohde  A  Co. 
Sues,  de  R.  Valdei. 
ViKnolo, 

LA  GUAYRA.  VENBZUELA- 

F.  L.  Pantin, 
Ramella.  A  Co, 

LIMA.  PERU- 
H,   M,   BeauBlre  A  Co, 
J.  F,  Bresanl  A  Co, 
Duncan.  Fox  &  Co. 
W.  R.  Grace  &  Co. 
Graham,  Rowe  A  Co. 
Menchaca  y  Cla, 
Mtlne  y  Cla. 

B.  Parodl  y  Hermanos. 

C.  M,  Schroder  A  Co. 

MARACAIBO.  VENEZUELA- 
Boulton   A  Go, 

)r.   MoUer  &  Co. 


Dam 


k  Co, 


Van   DIhbI   A   Co. 
MONTEVIDEO.  URUGUAY- 

Erneeto  Quincke, 

Adolph  Rabe. 

John  Shaw, 

Trabucatl  A  Co, 
PARIMARIBO.    DUTCH   GUIANA— 

P,  A,  BruKKemsnn  A  Son. 

L,  C,  I<eefmanB, 

S,  M.  Swyt, 

M,   B.  Van  Praac  A  Co, 
PERNAMBUCO,  BRAZIL- 

Sulzer,   KauRmann   A  Co. 
PUERTO     C  ABE  LLC,     VENEZUE- 
LA— 


Adolph  Ern 

M,    Prey, 

R,  A  O.  Koster. 


1   A  Co. 


A     Cle,     Rua 
A    Cle,    Rua  General 


Em,  Costa  A  Cle.  Rua  Quitanda.  41. 
Dlaa,  Garcia  A  Clo,  Bua  General 
b.  i»-a. 
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SOUTH  AHEBICA  (Cont'd).  SOUTH  AMEBICA  (Cont'd). 

DoinlnEoe  Joaqulm  da  Sllva  ft  C:e,  SAO  PAL'LO  (Cont'd)— 

Rua  Sande,  in.  Lupton 

Hasenclever  A  Cle,     Rua  Oeneral  Herman  StobI 

Hl^'t^'cio,     Rua  Theophllo  Ot-  J''°"^  *  Schmidt. 

toni,  12.  Zerrenner,  Bulow  ft  Cie. 

Rtbeiro    doB    Sontoa    ft    Cle.      Rua  VICTORIA,    B8P1RIT0    BANTO, 

FYewjH,  13-lB.  BRAZIL^ 

SAO  PAULO,  BRAZIL—  t^rui    Irmao  ft  Cle 

D?fy^'*  "^''^"="-  Hard.  Rand  ft  Cle. 

HHsenclever  ft  Cle.  Manoel  Bvarlato  PeMtM. 

Lion  ft  Cli^.  J.   Zinnn    ft    Cle. 


jbyGoogIc 


=JUSTWHAT= 


CONTRACTORS  NEED!\ 


t 
$ 
I 


To  know  all  the  Lest  ideas,  the  moat  successfnl 
methods,  the  latest  news  regarding  all  contracting 
work  in  American  cities,  Is  information  ot  great 
TSlne  to  progreseive  contractors  engaged  in  doing 
that  kind  of  work. 

That  ia  just  what  contractors  get  from  Mnnicipal 
Engineering  Magazine. 

If  they  don't  find  in  the  Magazine  the  informa- 
tion they  want.  It  will  be  fnmiehed  on  request  to 
any  subscriber.  In  answering  a  single  question 
the  Magazine  oft«n  incurs  expense  greater  ttian  a 
subscription  amounts  to  for  life. 

This  information  serrice  alone  Is  worth  to  con- 
tractors  many  times  the  subscription  price. 

The  subscription  price  is  only  S2.00  a  year.  No 
progressive  contractor  can  afford  to  be  without 
the  Magazine. 


[  am  plcSHcdwith  HankipBl  Eatimxring.—Gio.  /f.  Smardt*. 
K-ali  Contractor.  Portland,  .Vi. 

Municipal  Enainwrimr  ir  lo  mr  mind  the  best  (or  menem- 
lA  In  munlclral  work.-?.  H.  S/wMi.  H«r  Roiinrj;  Ma,!. 
tfunkipal  Eniineprlnir  Ik  worth  it*  wcisht  In  SUitrr.— .S'lA 


MUNICIPAL    ENGINEERING    CO. 


A«.  3«  Soalh  MmrtHan  J 


IniittnapoUj,  Ind. 


S»«***«««««**«««N»*«*««*# 


'■% 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


ALABAMA  (Cont'd). 

WOODLAWN— 
J.  L..    BumB. 
Olbaon  Hfg.  Co. 
J.   K.   Qrlfflth. 
E.  L.  Qulronet. 

AKIZOITA. 

DUNCAN- 

Ward  &  Courlnay. 
PHOBNIX- 

J.  D.  Brooks. 

M.  Beverly  Coz. 

Clinton  Campbell,  J^ 

Flfletd  A  OallBKher.  J- 

OoII  St  Qalpln.  Jl- 

H.  B.  KanitlnB.  Jl- 

Jamea  O'Conner. 

Charlea  Peterson. 
TUCBON- 

Tucson  Cement  &  Sidewalk  Co. 


Honser  A  Wolsoncratt. 
Wiley  Hudson. 
AVOKDALB— 
F.  B.  Daniel.  n- 

BIRlfmORAM— 

a.  B.  Bnrkhalter  ft  Co.  Kl- 

W.  E.  Cornish.  1236  8.  ZIM  St, 

Donelson   A  Colvln. 

Dunn  A  Lallande  Bros. 

Allen  J.  Krebs.  El- 

Jas.  C.  1m  Coste. 

Jno.  Poland. 

Uerldlan  Construction  Co. 
DOTHAN- 

W.  B.  Wilson.  Ll- 


ASKAH8AS. 


C.  P.'Bost. 

D.  8.  Brandon. 

C.  B.  HutelMiui.  Jl— 

LANBTT— 

Riley  Uonnby. 
UOBUJB- 

O.  A.  Chamberlain. 

Oulf  City  Paving   Co..   H     S.     N. 
lUohaers. 

HuU  A  Bwloc. 

H.  B.  UanvUle. 

Jno.  HcAdory,  til  St.  Francis. 

Mobile  Paving  Co.,  ET  St.  Francis. 

Oeo.  A.  Robinson  Contracting  Co. 


HONTOOMBRY- 

Abercromble  A  WllllKms. 

D.  W.  Ford  &  Co. 

it.  T.  Lewman  &  Co. 

Jno.  H.  Talbot  A  Co. 
PRATT  CITT- 


BATESVILLE— 

Frank  Joblln. 

M.  M.  Stuart. 
CAMDEN— 

James  Mendenhall. 
CONWAY— 

J.  H.  Courtney. 

G.  W.  Donagtiey. 
FORT  SMITH— 

Andrew   Elefson.    lOlS   N.    Ssventll. 

J.  L.  Qlrard.  71T  Oarrlson  Ave. 

1..  S.  O'Neill.  (DT  N.  Thtrteentb. 

Southwestern  Bnglneerlng  A  Con- 
struction Co. 
HBLBNA- 

Allen   Bros.   Pavlna;  Co. 

Edwin  Miller  Pavlnir  Co. 

T.  H.  Bice. 
HOT  8PBINQ8- 


P.  G.  Bennett. 
SHEFFIEIjD— 

Eureka  Brick  &  IrUtnber  Co, 

F.   M.   Hagler. 

B,  M.  Johnson. 
TUSCALOOflA- 

Flnnell  Bros. 

FInnell  A  McCalla. 
rUSCUMBIA— 

Aaron  Br«*l<r. 

Franke  Gautman. 

ITNION  SPRINQ8- 
WMI  B.  DoEler. 

H.  O.  Foater. 


W.   H.   Lambert.  N.   C.  R. 
W.  H.  I^mbertson.  N.  I.,  It. 
H.   Weideman,    1401   Iiard  St. 
TEX ARK AN A— 

The  Water  Co.  of  Tezukano. 
CAUFOKHIA. 

ALAMEDA- 
B.   F.  Cory,  222  Buena  VISta  St. 
L.  V.  Cory.  222Z  Buena  Vista  St. 

J.  H.   Cory.  I 

Emil  Klrcboff,  1710  Grand. 

A.  Kynock,  121S  Versailles  Ave. 

A.   Le  Plant,  810  Oak  St. 
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CALIFOKNIA  (Cont'd).  . 

AI,AM£DA  (Cont'd)— 

D.  a.  Uackensle.  sm  CEInton. 

Jaa.  Potts,  iOK  Alameda  Ave. 

Powell  Broa.,  12G0  Central  Ave. 

V.  C.  BtanKUlst,  SMD  Enclnal  St. 
BAKBRSFIBLD- 

J.   a   Carroll. 

C.  J.  Llngren. 

Fred  Osbum. 

Peck  Bros.  Ml- 

C.  H.  Qulncey. 
BBRKBLBT- 

R,  J.  Carter. 

Herman  BniBka, 

J.  A.  Uorshal). 

M.  Uurphy. 
DUARTB- 

B.   R.   DavlMon, 


B- 


L.  Albion. 
W.  J.  Ambrose. 
Edward  C.  Bacon. 
Thomas  Barrett. 
W.   S.   Betterld^. 
Lewis  Cook. 
~    1.  Craycroft. 


Joa.  Spinney. 

8.  B.  Tombs. 
LONG  BE1A.CH- 

U.  B.  Cummlngs. 

Jas.  Dovey. 

J.    DrlBktll. 

Fluster  ft  Oerman. 

Chas.  Uusbrush. 
OBA5S  VALLET- 

D.   E.   Hatteson. 

Li.  E.  Plngres. 
HANPORD- 

Central  Lumber  Co. 

L.  Davis. 

'WendllnE  Lumber  Co. 
LOS  ANQBLBS- 

Alcatras  Asphalt   Co. 

A.  U.   Austin,  1422  Bush  St 

L..  Brodle,  UWt  B.   ISth  St. 

Q.    S.    Brown,     09     N,     BurllnKton 

W.  F.  Bumham,  M  B.  SSd  St. 
F.  W.  Caley,  W  Crocker. 
A.   E.  Cbarrey.   Stowell  BIk. 
Clemens  &  Son,  12l(  Catallna. 
M.   A,   Cummlng,   29B  N.   Ave. 
J.  A.  DanlelH.  ISZi  Palo  Alto. 

J.  A.  F&lichlld,  837  S.  BaiUnston 
Ave.  Gin 

J.   Flood,   see  Wilmington. 
Frlck   Bros.,   816  Requena. 
J.  M.  Gardner.  40  Douglass  Bldg. 
F.    Gilleeple,    202    Nolan. 


way, 
J,  Hein.  1471  W.  2Eth  St. 
W.    Hooker.   EW   B.    Hill    St 
Hughes  ft  Bd wards,  Gordon  BIk. 
R.  Keating.  402  DouKlaas  Bids. 

Leonoidt,  43B  Byine  T"       ~ 

ink    Llndlnfleld.     3101- 

W.   A.    Link,   Schumaker   and  Nor- 
mandy. 
I.OB  Angeles  City  Water  Co. 
D.  Hadlgan,  Tt4  Jackson. 
C.  L.  HcCombs,  Wilson  BIk. 


CALIFORNIA  (Cont'd). 

LOS  ANGBLBS  (Cont'dl- 
P.   J.   McCormack,   SSO   8.   Bunker 

Hilt. 
8.  HcCrary,  «G  B.  ffith. 
National  Brldse  Co. 


E.  C.   Peck.  13a  Gli-Bj^. 
W.  L.  Peek,  no  B.  Sth. 
J.  H.  PllClaho,  «22  S.  Hope. 
A.  L.  Reed  &  C.  E.  Groat. 
J.  A.  Rhodes.   2122  B.  8th. 


F.    L.   A  L.  D.    Rosers.   280T  Farm. 

Ban    Oabiiel    Electric    Co.,    tU     S. 

Lo«  Angeles  St. 
A.  Bedlne,  US  Court. 
Edw&rd  Bheehan,  lU  8.  Flower. 
Conrad  Sheerer  A  Co.,   217  W.  Ist 

Street. 
P.  C.  Bmlth,  IMS  Council. 
Smith  A  Oavln.  B3T  Stanford. 
SwansoD  &  Hill. 
A.  Swenten,  2S  Stlnson  Bik. 
W.  B.  Thornton  A  Co.,  Wilson  BIk. 

F.  B.  Tllden,  m  N.  Quebec. 
J.  B.  Ware,  11»  8.  HUl. 

J.  H.  Watson,  08  E.  Rice. 

J.   E.    White,    Fulton   BIk. 

Frank  W.  WbltUer. 

L.   Wledeman,   143  N.  Daly. 

W.   L.  Youngar,  Hi  Victor. 
MART8VILLE- 

I.   Luke. 

Swoln  A  Hudson.  Fl— 

MBBCBD— 

McBtroy  A  Shaffer. 
MODBSTO- 

Jas.  WllUson.  Ml— 

NAPA- 

G.  BrrlnstOD. 

C.  H.  Olfderslaeve. 

J,  M.  Wetmore, 

J,  E.  Wledburger. 
OAKLAND— 

J.  a.  Arnott,  1722  San  Pablo  Ave. 

W.  O.  Badgly.  1118  Broadway. 

Q.  W,  Burr,  421  Edward. 

J.  S.  Carr.  SOC  Alice  St 

E.  Cavanaugh,  1408  Tel  Ave. 

W.  W.  Chllds,  5«S  2Ith  St. 

C.  Chubb,  1182  IBth  8t 

S.  J.  M.  Coatee.  &»  2d  8t. 

Cotton  Bros..  4TS  1-2  lOth  St. 

J.   Delaney,   1483  3d  81. 

W.     B.    Dunlevey,   Frultvale,   near 
Hopkins. 

East  Oakland  Contracting  A  Pav- 
ing Co.,  lOlS  Broadway. 

Efuton      ft     Wilson,      Hacdonough 
BldB. 

J.   C.   Estey,  458  B.  ITth  Bt. 

Fortln  ft  Son,  4e7  lOth  Bt. 

J.  Geary.  613  !Eth  Bt. 

P.  J.  Glavln,  121  4th  St. 

Q.  Goodman,  GTE  William  St. 

J.  Greaney.  B28  Lydia  St. 

J.  Hackett,  382  7th  8t. 

P.  A.  Hagan,  22M  Andover  Bt. 
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CALXFOKNIA  (Cont'd). 

OAKLAND  (Confd)— 

P.  Haley,  SU  Bruah  St. 

W.  Healy,  «S  »th  St.  LI— 

P.  Heverin,  BIZ  Zlst  St. 

R.  Hetkea,  1172  Ttb  St 

Hlllhouse  &  Reardon,  Kt  Utb  St. 

Tbe  HutdilDBon-BaJiBome  Co.    Qlk 

W.    H.    Hord.   lot  Filbert   St. 

L.  Kehoe,  GB  !Oth  St. 

J.  Kennedy.  SIS  SM  St. 

J.  Kllban,  ce  iStb  St. 

O.  KnlKht.  lElT  Bnub  Bt. 

R.  A.  Matthews.  130T  Market  St. 

C.  McCarthy,  TOt  Bruah  St. 

E.  MuLvlhlll,  SI2  Mead  Ave. 

Oakland    Asphalt     Paving   Co.,     U 
and  11  MacdonouKh  St. 

Oakland  Concrete  Co.,  1203  Broad- 
way. 

Oakland    Construction    Co.,    4ES  9th 
Street. 

The  Oakland  Pavlns  Co..   Central 
Bank  Bldg.  FL— 

Pacific    Artificial    Stone    Co..     HS 
lOth. 

Thoe.  Phlpps,  S30  B.  Uth. 

Piedmont     Paving    Co.,     Macdon- 
ough  BldK- 

Luclon  Putnam.  1S30  Broadway. 

The   Banoome   Concrete   Congtruc- 
tion  Co.,  uni  Broadway. 

B.  J.  RemlnKlon,  20(7  Market. 

Standard    Improvement    Co..  Cen- 
tral Bank  B^dg, 

Jan.  Stanley,  11&  Clay  St. 

T.  Stanton,  lUS  Tel  Ave. 

B.  B.  Stone.  MO  Broadway.      CI— 

L.  R.  Wicker,  MG7  12th  Bt. 
PA8ADEHA- 

jamea  H.  Dovey. 

8.  J.  ffidward*. 

Andrew  ft  Qeo.   Halloway. 

Hamilton  &  Phillips. 

J.  B.  Hufhei. 

n.  H.  Smltb.     - 

Ward  A  Roberta. 

PLBASANTON- 

J.  Welby. 
pOMONA— 

Burke  ft  Carson, 

I<on  Flemlnc.  LI— 

RBDDINO- 

H.  W.  Herron. 

P.  L.  Scammon.  C 

RBDLANDS- 

Southem    California     Power    Co.. 
14-lS  SUte  Bt. 
RIVBR8IDB- 

Concrete  Pipe  ft  Construction  Co. 


Fleck  A  Onnand. 

C.  P.  Hancock. 

ClUB.  Qiust. 
ROCKLm— 

J.  S,  Ryan. 
SACBAM  lilNTO— 

T.  H.   Burns,  2Jd  ft  N  St. 

Carl  ft   Crobey. 

T.   El.   Clark,   RT  Uth  Bt. 

Henry  Dehn.  SOi  J   Bt. 

Hemdon   ft  Holey. 

M.  Kenny,  Windsor  Hotel. 

Lucas  KrenabarKer. 

Llller  Bros.  I 

Jaa.  McOUllvray,  2td  A  P  St. 


C 


CALIFOSITIA  (Cont'd). 

SACRAMENTO  (Cont'd)- 

Merry   ft  Vanlna.  L£— 

Oec.  Murray  A  Bon. 

R.   W.    Parker,   1»8  U  Bt. 

Jaa.   ScholeHeld.   IZIS  L  St. 

J.  D.   Shearer,   281S  O  St. 

Smith   A   Stelnkamp.  Ol— 

A.  Teiohart,   Mth  A  J  Sts, 

Jae.  Touhey,  iia  tth  Bt. 
BAN  BF.RNARDINO— 

Nathan  Phlibrook, 
Ernest  Vinoger, 
SAN  DIEQO— 
John  Enxelbret  ft  Olat  Nelson. 
Goodbody  ft  Sons. 
Qoodbody  &  Rolsner. 
Jos.  Kelly. 
Jas.  McNalr. 
Frank  Meaner. 

C.  A.  Nasle. 
Wm.  Osborne. 
J.  Frank  Over. 
Over  ft  Nacle. 
Simpson  ft  Perlne. 
M.  Trepte. 

W.  a  Waterman. 
SAN  FRANCISCO- 
F.  V.  Acker. 
Alcatraz  Asphalt  Pavlni:  Co..  21K-7 

Crocker  Bldg.  B^- 

Atlantic  Qulf  A  Pacific  Co. 

Edmund  Baker.  C 

Bateman   Bros. 

P.  Blnlns  A  Co. 

Jm.  H.  Bingham,  nt  Buchanan. 

Boca  Mill  Co.  a- 

Bonnot   Bonnot,    100    Montgomery 

Street. 
Jaa.  M,  Bowd. 
Geo.  Bowers. 

D.  J.  Brennan.  N 

Buckman  ContnuUng  Co.,  SOB  Cali- 
fornia. 

Martin   Busilnl,    »K  2Cth   St. 

California  Concrete  Co.,  ZSO  Mont- 
gomery Bt. 

Caillornia  Hydraulic  Engineering 
ft  Supply  Co.  L . 

California  Navigation  &  Improve- 
ment Co.  B2— 

Califomia  Paving  Co.,  ii  lotb  St. 

Alex  L.  Campbell,  40  New  Mont- 
gomery St. 


N.  Q.   Chadwlck. 
City  Street  Improvement  C 
Bldg. 


Gushing- Wetmore    Co,,     19    Mont- 

:^""^ig 

J.  W.  Ferris.  'bSO  Bansome  St.  CI— 

A,  L,  Fish,   41st  St, 
Richard  Flaherty,  X  Post  St. 
Fllnn  ft  Treacy,  lOS  Montgomery. 

B.  Qltlettl  System  Co.,  40  City  Hall. 
Oladdlng,  McBean  ft  Co.,  IBSO  Mar. 

ket  Bt.  CI— 

Oeo.   Ooodman,   307  Montgomery, 
Orant   Bros.,   Chronicle  Bldg,   CI— 
Orajr  ^roB.,    258   Montgomery.   Dl— 
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CALIFORNIA  (Cont'd). 

SAN  FRANCISCO  {Cont'd)— 

C.  C.  W.  Haum,  S13  !8th  St. 
Healy,   Tlbbeu  ft  Co.,   42  StewaH 

Street. 
Wm.  Kelblng.  I^ 

E.  Hotille. 

Jaa.  A.  Hulling,  229  Sth  Ave. 
DonnlB  Jordan,  $33  Welwter. 
Richard    KeatlDge.    W    New    Uont- 

gomtry.  i 

Hahoney    Bros.  I 

F.  H.  Mason,  Builder,  la  New 
Mon  [^ornery  St. 

John  W.   McDonald.  Fl— 

John  McQeary.  JS— 

Albion   8.    Perley.  El— 

Tbos.  B.  Roche,  Slg  Bush. 

Ban  Francisco  Conatructlon  Co., 
SOS  California  St. 

San  Francisco  Pavlns  Co..  G08  Cal- 
ifornia St.  L 

Santa  Crui  Contracting  Co..  11 
MontgOinen'  St. 

Peter  Sexton,  40$  McAllister. 

Siller  Bros.  Pl- 

Rlchard  Slnnott. 

Standard  Asphalt  Co,  C 

Stolgsr  Terra  Cotia  and  Pottery 
Works     ISG    Market    St.  Fl— 

F.  M.  Stevens,  Idirkln  and  Market 
Streets. 

G«o.    Stone,   Claus   Bpreckle*  Bids. 

D.  Sweeney. 

K.   R.  Thomason.  !0  Phelan  BIdg. 


C.   A.  Warren,   £32  Montgomery  St. 

WatHFhouse  &  Price.  LI— 

W.  H.  Wlckershanl.  N 

Jos.  R.  Wilcox.  I 

Williams,   Belser  A  Co.,  t02  Mont- 
gomery St..  room  t. 

C.  R.  Worrell.  I 

L.  O.  Young,  1  Sth  St. 

S.  T.  Toung. 

C.  Zwlerleln.  L 

SAN  JOSE— 

T.  A.  Brookbanbs,  KT  S.  1st. 

Chas.   A.   Chandler. 

C.  E.  Colshan,  39S  W.  Santa  Clara. 

Thos.  P.  Doyle,  TO  Delmar  Ave. 

S.  Fisher,  10th  &  Wash. 

B.  Proaman.  U— 

O.  W.  Hanson,  It  9,  2d. 

Theo.   Hellleson.  N 

W.   B.   James. 

Michael  Kenney.  N 

Jno.  McReynoldB.   2U  N.  13th. 

L.  C.  Otto,  36  8.  2d. 

J.  Rlechers  &  Son.  SS  B.  M. 

Peter  Rosentiaum.   IS!  N.  Tth. 

Bmlth  A  Stadler.  U  N.  1st. 

J.   Stanley,   Mission  St. 
SAN  LEANDRO— 

J.  R.  Paulkes. 

E.  B.  Stone  A  Co. 
SAN  RAFAEL- 

J.  Peterson.  Jl— 

P.  H,  Peterson, 


CALIFOKHIA  (Cont'd). 

SANTA  ANA— 
Blee  A  McNeil.  111—. 

H.  E.  Flnester. 

C.  E.  Qronard. 

Frank  Hlel.  Kl— 

CbrlH  McNeill.  MI— 

H,   E.  Srallh,  n 

SANTA  BARBARA- 

J,  C.  PhlillpB. 

John  Williamson. 
SANTA  Ct*ARA- 

T.  P.  Cunningham. 
SANTA  CRU2- 

C.  D.   Folsom. 

O.  J.  Kllnger.  OI— 

Oeo.   W.   Reld. 

Thurber  &  Co.  N 

SANTA  MONICA— 

H.  X.  aoetz.  N 

SANTA  ROBA— 

W,   L.    Nagel,  NI— 

J.  W.  a  wank.  Ml— 

STOCKTON- 

H.   E.   Barber. 

Oeo.   A.    Bldwell. 

Clark  A  Henery.  I~~~ 

Hammond  A  Yard  ley. 

Hedges,  Buck  A  Co. 

W.  8.  Peters. 

Smith  A  Rice. 

Southworth,  Cratton  A  Co. 

Turner  Bros. 
VALLBJO- 

C.  C.  BlalT. 

P.   McDonald. 

John  MdilanuH. 
VBNTURA- 

H.  A.  Qlddlngs.  Jl- 

B.  L.  Bhaw.  Kl- 

VIBALIA- 

Heberllng  &  Toothacre.  Ml- 

WATSONVILLB- 

Jomes  Howard. 
A.  B.  wihjon. 

WOODC^ND— 
H.  T.  Barnes. 
John  Campbell. 
H.  Erwin  &  Son. 

COLORADO. 

BOULDER— 
The  Boulder   Bhale  Brick   Assn. 


Dl— 


J.  R.   Qulgley  A  Co.  HI— 

COLORAbO  CITT- 

E.  A  R.  W.  Waycott. 
COLORADO  SPRINGS— 
A.  W.  Atkinson,  230  E.  Dale. 
Lynn  S.  Atkinson,  23  W.  Huerfano, 
Colorado  Springs  Stone  A  Cement 

Co.,  115  E.   BlJou. 
L.   E.   Davie,    S    E.   Pike's    Peak 

Ave. 
S.  H.  Ooshen,  122  N.  Tejon. 
C.   H.   &   H.    Q.    Qrlmwood.    HE  B. 

Bijou. 
Hart  A  Bon,  116  E.  Bijou. 
Ord  &  Swope,  120  E.  Vermljo. 
Bchlesalnger  A  Strott,  2)  B.-Huer- 
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COLORADO  (Cont'd). 

CRIPPLE  CREEK—  ' 

The  Burton  Coal  St.  Supply  Co.  O— 

J.   B.  CarmeD.  1. 

Tho  Cripple  Crsek  Mine  &  Supply 

Co.  Ol- 

The  Fre»i-HIll  Lumber  Co.       Fl— 

Larry  Maroney.  Dl— 

The  Teller  County  L.  Co.      li- 

The  John  Wrisht  Hdw.  Co.      HI— 
DENVER— 
The  American  Monolith  Co. 
Bermudei   Blake   Contracting   Co., 

220  Boston   Bide. 
W.    C.    Bradbury    A     Co.,    K   Rail- 
road Bldg. 
Brawn  ContractluK    Co.,    1136  Uth 


Um 
Al- 


TUe    Co.,   l«Oe 


at. 

The  Carnegie  Bleel  Co. 
Crescent  Cement  &  Stone  Co. 
The  CoKax  Presaed  Brick  Co. 
Colorado  Mantel  and  Tile  Co.,  UtO 

Stout  St. 
Colorado  Paving  Co.,    G2    Railroad 

BldK.  B" 

T.  W.  Cook  &  Co.,  issa  Tremont  St 
Combs  &  Boaa,   E21  leth   St. 
Denver  Kng.  Wks.  Co.  ici — 

Denver  Eng.   Supply   Co. 
Denver   Mantel     "     ""'-    ' 

Court  Place.  u— 

Denver  Moaaic    A   Tile   Co.,  U  W. 

Colfax  Ave. 
Denver  Paving  Co.,  Railroad  Bldg. 
Denver  Sewer  Plpo  and  Clay  Co. 
Dl- 
Denver  Terra  Cotta  Lumber  Co. 
Denver  Wire  and  Iron  Worka.  QI— 
DosB  Bros.   El.   Construction  Co, 

Jl- 
Electrlca.1   Supply  &  Const.   Co. 

Praser  A  Richardson.  II— 

Geo.  Preund  &  Co.  L 

John  Qallney.  110-311  Mining  Ex. 
Galea  Iron  Works  Co.  CI— 

The   Oolden   Press.   A   Fire   Brick 

Mfg.  Co.  L 

Qreen  ft  Bird.  U— 

William  Hayden,  P.  0.  Box  894. 

H  Inch  man -Ren  ton      Firs  Proofing 

Co..  1815  Arapahoe  St.  H— fi 

Hughes  A  BtewtU-t,  804  People's 
Bank  Bldg. 

Cris  Irving. 


___l  Stout  St. 

Chan.   H.   McCabe,   IS49  Smerson. 
John  A.  Mclntyre,  402  Cooper  Bldg. 
The    Merchants'    Brick   A   B.    Co. 

L 

Z.  E.  Moncrlef,  rear  UJ9  18th  St. 
John   H.   Nooney   Tile  Co.,   M   W, 

Colfax  Ave. 
John    M.     O'Rourke    Construction 

Co..  lUB  Larimer  St. 
J.  A.  Oaner.  HI— 

Pioneer  Iron  A  Wire  Wks.  Co.  Kl- 
Sayre-Newton  Lumber  Co.  Fl- 
Senbert  A  Helmbecher,  729  16th  SI, 
William  Simpson,  U43  Champa  St. 
Simpson    Cement  Walk    Co..     1G3T 

Fremont  St, 
John  C.  Teller.  7D(  Equitable  Bids. 


COLOSADO   (Cont'd). 

DENVER   (Cont'd)— 

C.  A.  Waldo,  12«  Curtis  St. 

Western    Realty    and     Paving   Co., 
304  Opera  Bouse  Bib. 
PLOHBNCE— 

Crouch  ft  Welsh. 

Florence  Water  Dept.     H.  E.  Kll- 
llan,  Supt. 

L.  M.  Uooey. 

Lutderman  A  Hendrltsh. 

J.  Stewart. 
FORT  COLLINS- 

C.  A.  Button. 

M.  O.  Conley. 

M.  W.  Fuller. 

C.  J.  Loveland. 

Hiram  Pierce. 

J.  B.  Walker. 
OOLDBN- 

Jamee  H.  Oow. 
GRAND  JUNCnON- 

J.   J.   Lumsden. 

Tharp  ft  Dexter. 

GRBEI^T— 

Ecker  A  Gordon.  M2— 

B.  M.  Nusbaum. 

LEADVILLK- 

John  H.  Saum. 

Mart.  J.  Horan,  411  W.  Eighth  St. 

Martin  V.  Turpln.  ttl  B.  Ninth  St. 
LONGMONT— 

G.  W.  Brown. 

I.  F.  Hall. 

H.   A.  Schoolcraft, 

James  Wiggins. 
OURAT- 

Francls  Carney. 

E.  H.  Taylor.  Jin 
Rich  Whinneran. 

PUEBLO— 
Colorado  Stone  and   Flagging  Co., 
Central   Blk. 

Fleming  Tndlng  Co. 
Blsh  A  Powers. 
J.  C.  Summers  A  Co. 
ROCKT  FORD-v 

Chaa.  Biomgren. 
Haboney  A  Oobin. 

BALIDA- 

aisson  A  Tamsr. 
TBLLURIDE— 

William  Anderson. 

Otto  Reed. 
THINIDAD- 
W.  O.  Carlson. 
David  Henry. 
H.    W.    Krug   ft    Co.  Jl- 

F.  W.  Pierce.  lA— 
Oeo.  W.  Pople. 


comracTicuT. 

ANBONIA— 
R.   C.  Alcott.  Ml— 

Ansonla  Brass  A  Copper  Co.     Al— 


Samuel  B.  Bronson. 
ThoB.   Hennessey. 


Google 
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COKMECTICUT  (Conf  d). 

ANSONIA  (Cont'd)- 
W.  N.  Houghtallng.  U- 

Wm.  Potter. 


Richard  Bradley,  II— 

Cl>aa.  W.   H&ninKtoD.  LI— 

Hlctiael  P.  Rice.  Jl— 

BBTHDJL- 

E.   T.   Andrew*.  Nl— 
Amroi  W.  Carter. 

P.  Dolan.  Ll- 

P.  McDonald.  Ml- 

BRIDQEPORT- 
Wm.  P.  Behrens. 
Booth  &  Wilson. 
Chas.   H.    Botatord. 

The  Bridgeport  PorKe  Co.  Dl— 

A.  W.  Burrltt  Co.  Gl— 

W.  8.  BuUard.  N 

Casey  &  Hurley.  Kl— 

C,   L.   Chamberlain.  Ll- 

"""              " "  KI— 


Patrick  Qarvay. 

H.  C.  Qould  &  Co. 

W.   8.  Hulbert  Building  Co. 


COmiXCTICUT  (Cont'd). 

QRB  ENWtCH— 

Daniel   Anthony.  N 

Banke  A  Brush. 

Joseph   Christlano.  Kl— 

Duge  *  Pagels.  N 

Thos.   Bagan.  Kl — 

LArs«n   Broa.  Jl — 

RItch  Contracting  &  Stone  Co. 

W.  J.  Bmlth.  Ql— 
HARTFORD- 

Dajilel  Ahem.  K  Crown  Bt.  HI — 
Charles  B.  Andrus.  MZ  Mala  St. 


Barrett  Bros.,  10  Trumbull  81.  F 
J.  G.  Bat  tenon.  C 

E.  B.  BeldoD.  L- 

Bllllnsa  Sidewalk  and  Coal  Co., 


Watson  H.  Bllao,  IT  Iiewls  St. 
Wm.  J.  Bray,  S&  Iml^  Bt. 
S.    B.    Bosworth,    42  Front   Bt, 
F.   B.   BHdgeman.  II— 

Henry   A.   Budda,   US  Hungerford 

Street. 
Burnham  &  Kenyon.  U— 

E.  W.  Clarke  &  Son,  32  Village. 


Justin  McCarthy  &  Son.  I_  — 

Frank  J.  McCormlck. 

N.   E,   Acetylene  Const.   A  Equip. 
Co.  Nl- 

N.   E.  Ptpo  Co.  JI- 

U.   O'Connor. 

B.  D.  Pierce,  Jr.,  Co.  H— 

Pierce  Mtg.  Co.  JI— 

Geo.  Schlndler.  JS— 

W.  A.  Smith  Building  Co.  J2— 

Btandarct  Asphalt  Co. 

StUlman  &  Qodtrey. 

The   Williams    Sl  Dewhurst   Co. 

Kl— 
BRISTOL- 

Geo.  C.  Arras,  Jl— 

P.  J.   Coleman. 

Ira  Oaylord. 

T,  H.  Kelms. 

Wni.  Llnsted.  HI— 

J.  U,  White. 
COLLINSVIIAiB- 

F.  U,  Brown.  N 

DANBURT- 

John  P.  Benrd,  tt  Spring  St. 

F.  C.  Benjamin  &  Co.,  U-tt  Spring 
Street.  D— 

Jas.    L.    Sberraan,    10    Balmforth 

Warden  Bros.  &  Co. 
DANIBL80N- 

J.   G.  Gilbert. 
DBRBT^ 

P.  H.  Fagan  Co,  l^ 

J,  C.  GlliTgan. 

R.  T.  Patchen  &  Son. 
BAST  NORWALK— 


'"S2 


HIllB  a  Fox 
D.  W.  HolIIs  &  Son,  212  Asyhim  St 
King  &  Starkey,  Kl— 

Rubt.    Moore,    Sheldon    &    Taylor 
Streets. 

Jas.  T.  McLaughlin.  L 

John  F.   Nolan,  Kl— 

M.   A,    Norton.  HI— 

Michael  O'Nell,   14  Pawtucke 
William  F.  G'Noll,  ITS  Farm 

A.  W.'  Bcovllle.  Ml  Hain  St. 

W.  H.  Scovltle.  Ul— 

Michael    Speedy,    75   FranbUn   Ave. 

Stoddard  A  Caulklns.  Jl— 

Bouthern     N.     Eng.    Pav.  Co.,     141 

Trumbull  Bt. 

Thompson    Bros.  N—  — 

WatMD  &  JsctHon,  383  Sbeldon 
St. 

Watson,  Tyron  A  Son,  TSO  Main  Bt. 

JEWBTT  CITT- 

John  E,  Green.  N 

Richard  Howard. 
MEBIDEN- 
John  F.  Dahlll  A  Bona, 
John  S.  Lan«  ft  Son.  Fi] 


MIDDLBTOWN— 
A.    BrozOB   A   Bona. 
Roger  Kennedy, 


N 
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COIfHECTICnX  (Cont'd). 

MILFORD— 

Edw.  N.  Clark. 
NAUQATUCK— 

J.    H.   Dunn.  1A-. 

Hkih  ft  Tuttle. 

Cbaa.  M.  Potter,  P.  O.  Box  Z71. 

M.  P.  McCa.b«. 
NEW  BRITAIN— 

M.  S.  Austin. 

Gm).  a.  Cadnell.  Jl— 

John  Can  Held. 

Doollttle   Bros,  N 

John  Hannii'B  Son. 

A.  A.   Lyman.  K 

B.  J.  Ramage.  L 

W.  B.  Bparks  A  Bon.  LI— 

NEW  HAVBN- 
P.  N.  Arthur.  L 

C.  W.  BIakeaI«e  &  ^on^  58  Waver- 
ly  St.  Cl~ 

Qeo.    Bobn   &   Sons,   tH>   ConBress 

Ave.  t 

A.  BraxoH  &  Bona,  808  Elm  St.. 

L 

J.  E.  Buddlnglon.  L 

A.  J,  Carmiohftel.  L 

D.  G.  Cnrmlchael,  U  Casslus  St. 


L.  J.  Coffey.  m- 

Connecticut       Concrete       Co.. 


-Church  Bt,     

Ht- 

Coyne     Bros.     Con 

Co,.     2» 

Blatchley  Ave. 

J.   A.  Doollttle  &  Co- 

m  Church 

Street. 

The  Eaetern  Const 

Co 

F 

Fair    Haven    Concrete 

Co.. 

3   Ce- 

dar  Hill  Ave. 

The  Geo.  M-  Grant 

Co. 

133 

Unlon 

Street. 

n- 

Thomas  P.  Gordon 

L 

J.  M.  Graham. 

Geo.  M.   Grant  Co 

Bdw.  L.   Hine. 

Jl- 

Jas.  H.  Hoean. 
The  Hubbell  A  M« 

N 

rwln 

Co 

C.  W.   Kelloax  4  C 

D..  m  State  St. 

Cbas.  B.  Kinney  Co.,  tl  Orange  St. 
J.   N.   Leonard   &   Co..    21   Sylvan 


Laurence  O'Brien,  TO  Beach  St. 
John  S.   Osbom   Co.  Jl~ 

R.  Redfleld  &  Sons,  800  George  St. 
JameB  Rellly  &  Co.  QI— 

C.  Dwlght  Robinson.  US  State  SI. 
Sperry  &  Treat,  39  Church  Bt.  El— 
E.  H.  Sperry.  HI— 

John  P.  Thompson,  9(2  Grand  Ave, 

Wm,  H.  Townsend,  K2— 
Vermont  Construction  Co. 

Prank  A,  Warner,  L 

H.  B.  Warner.  Mi— 
Job.   B.  Whitby.  9  Auburn. 
Robert  WllBon. 


CONNECTICUT   (Cont'd). 

NEW  LONDON- 
Ben].  Andre,   88  Williams  St. 
H.  O.  Burch  ft  Co.,  410  Grand  St. 

A.  L,   Dean   St  Co. 
Prank  P.  Driesbach. 

Michael   H.   Pltigerald,  I  Truman. 

P,   H.   Pllxgerald.  El— 

Ollby  &  Son.  Ml— 

Hewitt  ft  Perry.  Kl— 

D,    J.    Murphy.  LI— 

B.  B.  Pierce.  Kl— 
BllBha    Post,     Gardner  Ave,,    near 

Montauk.  M2— 

Qeo.   Prest.  Il— 

H.  E    Roge™.  41  Grand  Bt. 

R,   F.  Rowe  ft  Co.  L 

NEWPORT— 

Peter  Ader  ft  Son.  I-k 

NORFOLK— 

0.  M.  Snow  ft  Sew.  Iim 

NORWALK— 

BalvBtor  Charrlot. 

Frank  F.  Clark,   Newton  Ave, 

L 

H.  O.   Clark. 

John  W.   Edmunds.  13  Wall  St. 

Lathrop  A  Shea. 

C.  T,   Leonard  ft  Co, 

John  B.  Morton,  58  Taylor  Ave. 

Raymond  Bros. 

Henry  A,  Sanders. 

Wm.  Sheldon. 
NORWICH- 

Chas,    W,    Burton. 

Carpenter  &  WIlllamB.  Fl— 

Cruthers    &    Lllllbrldge.  LI— 

Thomas  Dodd. 

Chaa,   S,   FiBke. 

James    O.    Landon.  L 

A,    B.   Nlckereon.  N 

Peck,   McWlllIamH   A   Co.         H 

Frank  O.  Rice. 

RlTigland   Bros.  LI— 

Torrance  &  Matthews.  L 

ORANQE- 

L.   A.   Brown. 

0.  W.  Dutcher, 
John  L.   Sherman, 
H,  P.  Wheeler. 

PLAINVILLB- 

R.  G,  Hart, 

J,  J.  Nolan.  Ml— 

Peter  Nupton  A  Son.  '  Ml— 

PLANTSVILLB— 

Luther  Barnes.  Ol— 

1.  W,  Conies, 
PUTNAM— 

A.  L.  Arnold  &  Co. 

Jullen    Bell  rose.  K3— 

Geo.  A.    Keach.  HI— 

C.  H.  Kelly,  .                  Jl- 
Wheaton   Bldg,   A  Lumber  Co.  II— 

RIDGEFIELD— 

L.  L.  Beckwlth,  Ml— 

Hiram  Davie  &  Co,  Jl— 

Chaa.  B.  Northrop.  Jl— 

Fred  C.  Sherwood.  N 

ROCKVILLE- 

R.  Parrell.  Nl— 

Jas,  Pltzrerald.  LI— 
A,  B.  Harris. 
CliaB.  S.  Han,  41  VilUM  St. 

SBYMOUR- 
The  B.  C.  Sharp  Bufld.  A  Lumber 
Co.  Kl- 
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CONIfECTICUT  (CoDt'd). 
SHBLTON- 

Clark  Cast  Steel  Cement  Co.   Ml~ 

S.  O.  Danlell. 

M.  A.  DuiTBchmiat  ft  Co.  Kl— 

S.   O.   Dwtnell.  Ml- 

P.    Murphy. 
BOUT  HI  NQTON— 

Luther   BKmes. 

J.  W.  Prftncli. 

J.    P.    Knapp. 


Thomj 


Hoi, 


.  N.  Woodruff. 
SOUTH  MANCHESTER— 

Patrick   Qorman. 

P.   M.  Gorman. 

E.  L.  G.  Hohenthal. 

Chaa.  O.  Treat. 
SOUTH  NORWAIJI- 

E.  Hill,  Gen.  Met. 

Dudley   B.   Hoyt. 

H.  W.  Mather. 

Henry  Seymour. 


STAMFORD- 
Klam   Ballard. 
Bell  ft  B«eley. 

A.  E.  Bounty. 
H.  S.  Brown. 
F.   A.   Buttray. 
Corbo  BroB. 
Dean   ft    Horton. 
Comellua  Holly. 
Prank  Hook. 
Roper  HomBhaw. 
Jonea  &  Wbltebead. 
Tho*.  UcAdams. 

D.  O'Coiinell  ft  Sons. 

B.  O.  Paul. 
Fruk  Sliea. 
Jno.  Tr*y. 
Geo.  Vltt. 
Jo«.  Vocelia. 

EuKMie  A.  WuiL 
BTONINGTON- 

A.  W.    Bray  ton. 

Dudley   Budron. 

Amo.  Wilcox. 
STRATFORD— 

Sandera   ft  Colllna. 
TORRINGTON— 

Frank  W.   Fuller, 

P.  Gleeaon, 

A.   C.   Hopkins. 


C.  W,  Crockett. 
Horace  Botsford. 
McCormack  Ueattns  Co. 


N 


M.  J,  Redmond  Co. 
■W.   J.   Ward.  Bn- 
WATERBURT— 
Abbott  Bros.  Co. 
Matthew  D.  Byrnes.  SO  Bank  81. 
...   4  Chatflflia,  SG  Benedict 


COHKBCTICDI  (Cont'd). 

WATERBURT   (Cont'd)— 
Jno.    W.    GaSney     ft     Co.,     It     B. 
Main.  Ot— 

Charlea  Jackaon   &   Bon,   SU  Bank 
Street.  Jl— 

McGrath  ft  Son,  X  Ma«lll  St.  Kl— 
Edward  McManua,  120  Bridge  St. 
N- 


P.   H,   Cronln. 

O.  W.   Dutoher.  Ml— 

Patrick  J.  Lyons. 

Andrew  D,  Thomas,  U— 

A.  B.  -Wilkinson.  Ol— 
WILLIMANTIC- 

B.  A,  Comlns. 
Bdward  A.  Jackson. 

C.  B.   Jordan,  ill— 
Michael  Bui  11  van. 

J.  O.  Sullivan. 
WINSTBD- 
J.   F.   Carey.  n— 

H.  V.  Johnson.  U- 

H.  O.  Adams.  Jl— 

N.  D.  Beers.  Ht— 

DBLAWAKE. 

LAUREt,- 
DavlB  ft  Bro. 

LEWES- 


H.   VIrdln. 

MILPORp-_ 


Nl— 

I  Co. 

Alfred  Downward. 

Harlan  ft  HoIUnBBWorth  Co.    Al— 

John  Jacoby. 

Lenderman  ft  Bro. .  11 — 

Jas.  M.  Halloy. 

Geo.  W.   McCaulley  ft  Bon.  103  W. 

Sth  St. 
Jas.  McColgan,  1019  Lancaster  Ave. 


Simmons  ft  uro. 

DISTRICT  OF  COLTTHBIA. 

WASHINGTON— 

Acker  ft  Co.  Fl— 

Geo.  W.  Acorn.  IQG  Ulh  St.,  N.  W. 
Wm.  C.  Allard,  S14  Eth  St,  N.  G. 
Wm.  H.  H.  Allen.  HI— 

Richard  G.  Alvey,  U&l  K  St.,  B.  El. 
James  A.  Anderson.  78  P  St.,  N.  W. 
Max  H.  Andrae.  1532  10th  St.  N.  W. 
Wm.  L.  Argue,  603  Tth  St.,  N.  W. 
Wm.   J.    Bal)bln^on,     913    7th    St.. 

Isaac  M.  Baker,  8  Sd  St.,  N.  E. 
John  W.  Baker.  716  Sd  St.,  N.  B. 
Frank  W.  Baldwin. 
Baib«r    &    SoH,    614    nth    St, 
N.  W. 


CONTBACTORS  AND  LARGE  USEES  OF  CEMENT. 


SOS 


DIST.  OP  COLUMBIA  (Cont'd). 

WASHINOTON    (Cont'd)— 
Barber  Aaphslt   Paving  Co.       Al— 
OeorKS   M.    Barker,    Ml    New   York 

Ave..  N.  W.  Fl— 

Oeorse  W.  Borkman,     a    Tth  St.. 

N.  E. 
William  Barstow,   U  Hanover  St.. 

N.  .W. 
Warren  F.  Bftsim,  tti  M  St..  N.  W. 
John  W.  Beha,  «>  N  St.,  N.  W. 
Wm.  F.  BlaydoB,  716  Srd  St.,  N.  E. 
Francia  A.  Blundon.  81  8  St.,  N.  W. 
John  F.  Blundon,  390O  T  St.,  N.  W. 

Joseph  A.  Blnndon,    ioo6    F  St, 
N.  W. 

William    U    BluDt,    lOSa    SUt    St.. 

N.  W. 
Richard  Bo«ui,  Ml  Pomeror  Ave. 
OeorRe  B.   Boland,    1011-2    L    St., 


N.  ■"... 
Frederick  W.  Booth,  IHO  Columbia 

Hd.,   N.  W. 
Orlando      Brandt.      Tunlaw      Rd., 

N.  W. 
John      W.      BraahearB,      Wlnthrop 

HelKhla. 
Warren     F.     Brenlzer.    S3    R    St., 

N.  W. 
Brennan    Conatnictlon    Co.,    MS     F 

St.,   N.    W.  Hl- 

AloviluB  P.  Broanahan,  811  lOtta  St, 

N.  E. 
AuatlQ  P.  Brown,  1416  P  St..  N.  W. 
William  Brown.  SS  Oriel  Ct.,  N.  B. 
Arthur   C.    Bnreh,    42    N.    T.    Ave., 


1  N,  N.  W. 
James  Burne,  1420  A  St.,  B.  B. 
Henry  T.  Buitowh,  River  Rd. 
Robert  Burro  we.  Murdoch  Mill  Rd. 
Orlanda  w.  Butler,  IS  FlllmorB  St., 

AnacosUa. 
-  ■  -.   Collins,    301    Mc- 


Bartholomi 

Lean  Ave.,   _.    ., . 
Jamee  S.    Cappa,   402  Florida.  Ave.. 

N.  W. 
Prank    S.    Carmody.    S39    let    St., 

N.  E. 
John    P.   Carmody.   t24   Maseachu- 

Slmon  Carmody,  SSS  lat  St..  N.  E. 
Wm.   Carr,   2212  2d  St.,   N.  W. 
Wm.  D.  Catchlns,  1925  Q  St.,  N.  W. 
John  S.  Catia,  1211  D  SI..  S.  W. 
Michael  H.  Cavanaush,  E21 13th  St., 

N.  W, 
Fred'k    H.    Chadee,     1079    S2A     St., 

N.  W. 
Robert     Clarkson.      1238      5th     St., 

N.  W. 
Wm.  M.  Clayton  &  Co..  508  Uth  St., 

N.  W. 
Anthony  M.  ClegB.  908  G  St..  N.  W. 
Colbum    Paving  Co.,     US     N.      T. 

Ave..  N.  W. 


DtST.   OP  COLTOBU   (Cont'd). 

WABHINGTON    (Cont'd)— 

Robert  Col  Una,  HO  North  Caro- 
lina Ave.,  S.  E. 

William  P.  Collins,  IS  H  St.,  S.  W. 

BenJ.  P.  Connlck,  1Z!E  I  St.,  8.  B. 

George  O.  Cook,  10  B  St..  N.  B. 

James  H.  Cooper,  lUS  Wallacb  PI., 
N.  W. 

John  Herbert  Comfng,  fOD  18th  St., 
N.  W.  n— 

Arthur  Cowstlll,   1110  P  St..   N.  W. 
Cranford    Pavlns    Co.,    1418    F    St., 

N.  W.  CI— 

Geo.  W.  Daut,  G20  7th  St.,   B.  W. 
Geo.  W.  Darby,  830  Sth  St..  N.  W. 
Rezin  W.  Darby,  10(2  S2d  St.,  N.  W. 
Washbum    B.     Davla,     SIE     C     St., 

N.   E. 
Samuel    W.    Deckman,     210    D    St., 

S.  B. 
Edmund   J.    D«  Lacy,  IBIO  Gth   St.. 

N.  W. 
John  Devlne,  1240  32d  Bt,  N.  W. 
Wm.    B.    DouBlaEs,    323   Maryland 

Ave.,  N.  B. 
Geo.  W.  Dove.  U»  T  St.  N.  W. 
James  A.   Dowrlck.    IIS    lat    St.. 

N.   W.  U- 

Predk.  Draw,  1814  4th  St,  H.  W. 
Kik 

Alexander    Duehay,    laB    Vermont 

.,  N.  T- 
1  A.  I 

Nicholas '  EekhftrtST  1140°  iSth"  8t.[ 
N.  W,  Hl- 

Beverly  H,  Bllett,  120  12th  St.,  8.  W. 

John    H.    BlUa,  1118  Sth  St.,    N.   W. 

Emmet  C.  Elmore.  Jl- 

Wm.  H.  Bills,  1426  New  Tork  Ave.. 
N.  W. 

Louis  H.  Bmmert  1«9  O  St.,  N.  W. 

Henry  W.   Eno,    34   Harrison    St, 


Charles  Emat,  22   Q  St.,  N.  B. 
Charles   H.    Eslln,      SS31     13th     Bt. 

N.  W. 
Ferdinand  Espey,  OS  10th  St.  B.  B. 
Frank  J.   Bttlnger,    207    12th    St., 

N.   W, 
Frank    D.   Evans.     ia4     ZiBt     St. 

N.  W. 
Fahey    &    Co..    Wastalngiton    Sav. 

Bank  Bldg. 
Andrew    J.     FlBher,    921    Virginia 


Gkorge  F,   Freeman,   406     2lBt  St.. 

N.  W. 
Wm.    F.   Garbar,  1337  N  St.,  N.  W. 
Charlea  E.  Getz.  G21  I  St..  N.  W. 
Henry     P.     Gilbert.     1DC2     32d     St. 

N.  W. 
Andrew  Gles 

Street. 
Charles  B.  Goodman.  1837  tth  St, 

N.    W. 
Wm.  C.  Goodwin.  737  Steuben    St.. 


ms    N.    Capttol 


Philip  N.  OottwalB.  18  N  8t..  N.  W. 
Lawrence  J.   Grant     lOOG  Ist     St., 

N.  W. 
Parcival  B.  Grant  lt3G  New  Jersey 

Ave.,  N.  W. 


DIREGTOHT  OF  AMERICAN  CEMENT  INDUSTRIES. 


DIST.  OF  COLDHBIA  (Cont'd^. 

WASHINQTON    (Confd)- 
Favarlnu  B.  Qreer. 
Edward    G.    Gunnell.      02     F     St., 

N.  W. 
Frank   L.   Hanvey,     2t3    12th    St. 

N.   W.  II- 

Qualav  Uartis.  ECO  H  St.,  N.  E. 


Robert  C.  Head,  1539  Columbia  St. 

N.  W. 
Georse  W.  Helsley,     1!E    Utb   St. 

N.  W. 
Uelvln  H.   Herrlnan,   2£4  12th   St. 

William     Holmead,     3531     13tb     St. 

N.  W. 
Hottzclaw  Bro*.,    ITOe    Fenna.  Av«. 

N.  W. 
Thomas    C.    Hoover,     K36    4tb     St. 

N.  E, 
David  Horan,  1013  3rd  St.,  N.  E. 
'William  M.   Horatkamp.  SCO  M   St. 

N.  W. 
Geo.  C.  UouKh.  EOS  F  St.,  N.  W. 

N-- 
Edward  Howe,   1T13    Florida   Ave. 

N.  W. 
John  H.  Howlett,  1313  Wallacb  PI. 

N.  W, 
John    Hu^heB.      Jr.,      WashlnKton 

Sdv.   Bank  Bids. 
TbomaB     Hushes.     Eg    New    Yarh 

Ave.,  N.  W. 
W.   Seeley  Hutchinson,  1331  T)  St., 

N.  W. 
Gabriel   B.    lardella.    124   Uth   St., 

S.    E. 
Andrew  Jackaon,  >Z3  L  St.,  N.  W 
John  Jacoby.  IS— 

Charles  W.  Jonea,  Brookland. 
Henry  A.  Jones,  New  Jersey  Ave. 

and  D  Ste.,  N.  W. 
Edwin  F.  Jones,  WS  LJncoln  Ave., 

N.  E. 
John   T.    Jonee,     £M3   Seaton     St., 

John  Joyce.  1142  ISth  St.,  N.  W. 
ThomaB  Joyce,  1142  ISth  St..  N.  W. 
Edwa.rd  Kcarn,  19  R  St.,  N.  W. 
John  W.   Keene,  Brlsbtwood  Park. 
Jamea    W.    Kennedy,    1123   2l8t    St., 

N.  W. 
John  W.   Keyea.  M9  22d  St.,  N.   W. 
John  W.    Keyaer,    (IS   Q  St.,    N.   B. 
Geo.  KllUen.  S32T  F  St..  N.  W. 
John   F.    Kins,     '^     Sheridan    St.. 

N.  W. 
Thomas  J.  KlnK.  933  G  St..  N.  W. 
Thomas  Kinney,  2000  N  St.,  N.  W. 
Charles  Knight.  lOlG  C  St..  S.  W. 
John  H.  Knighton.  922  2d  St.,  N.  B. 
Edward  L.  Kolb,  703  tth  St.,  N.  E. 
Robert  H.  Lamb,  £1E  IGth  St.,  N.  E, 
Edward    lAndvolght,    2100   1st     St., 

N.  W. 
Lane  Bros.,  112  12tb  St.,  S.   E. 
Thomas  J.  Lane,  1010  Ist  St.,  S.  E. 
Charles   A.   Langley.   HO   Uth   St., 

N.  w.  11- 

Rkhard   H.    Lonsdale,   121(   S   St., 

N.  W. 
John  S.  Lercombe.  H— 

John  P.  Larmiey. 
Paul  Leary,  ISOl  llth  St.,  N.  W. 


DIST.  OF  COLUMBIA  (Confd). 

WASHINGTON    (Cont'd)— 
Benj.     F.     Leathers,     S^    4tta     St.. 


Arthur    H.    Lindaey,    Kenllworth. 
Wm.  P.  Lipscomb,  HIS  F  St.,  N.  W. 
Samuel  Lloyd,  3D8  H  St.,  N.  W. 
George   W.    Loeffler,      240»     Erisht- 

wood  Ave.,  N.  W. 
George   W.    Lowrey,      1B12   «h    St.. 


Daniel    J.    Macarty,      1419      G     St.. 

N.  W. 
Wm.    H.   Maudley,     lt38     12th   St. 

N.  E. 
Tbomos    D.    Manning,    440   Sth    St., 

B.  W. 
James  L.  Marshall,  303  Uassachu- 

aetts  Ave.,  N.  B. 
James  W.  Martin,  224  7th  St.,  N.  E, 
James   D.    Masson,    2«   Arthur    St., 


William    H.    Uattbei 


N.   W. 

James  H.  McQill,  McGIll  Bide. 
Thomas  McGraw,  1837  L  St.,  N.  W. 
John  McGregor,  7a  lEth  St.,  N.  W. 

n— 

John  H.  Mcl&tyre,  323  Q  St.,  N.  W. 

Uartin  McNamara  &  Co. 

Ueads    A    ReynoldE.     934    F    St., 

N.    W. 
Frank  E.  Metcalf,  32  gulncy    St., 

N.  W. 
Alexander  Millar,    121S    Ohio  Ave^ 

N.  W. 
Julian  J.  Miller,  138G  Georgia  Ave., 

S.  E. 
Henry   C.    Mockabee,      48!     G     SI.. 

Peter  J.  Morris,  11S7  C  St.,  N.  B. 
Joseph   Mullen.   420  lltb   St.,   N.   B. 
John  A.   Mulloy,  322  B  St.,   S.   E. 
James   K.   Murphy,     609     Tth     St., 

John  Murphy,  1322  fttb  St.,  N.  W. 
John   H.   Murphy,     3081    SSth     St., 

N.  W. 
Murray  Bros..  1944  td  St.,  N.  W. 
Luke   E.    Murtaugh,   1712     S2d   St., 

N.  W. 
Mathews    Myers,    2338   Brigtatwood 

Ave.,   N.  W. 
Thomas  F.   Myers,   Conduit  Road. 
John     A.     NarJesB,     S55   IGth     St., 

8.  E. 
National  Contractors'  Agency  Co.. 

1413  Q  St.,   N.   W. 
John    J.    Neumeyer,     13C6  Sth     St.. 

N.  W. 
James   F.    Nolan,   1709   New    Jersey 

Ave.,    N.   W. 
John  H.    Nolan,   1413  G  8L.   N.   W. 

Timothy  O'Brien,  P  St. 
Daniel  O'Connor,  3319  R  St.,  N.  W. 
Timothy  O'Connor.  n— 

James  O'Day,   243C  K   St.,   N.   W. 


CONTRACTOnS  AND  LARGE  I!8BRS  OF  CEMENT. 


S07 


DIST.  OF  COLOMBIA   (Cont'd). 

WASHINGTON   (Cont'd)— 

Charles  J.  Ortllp.  USB  eth  St.,  N.  B. 
Gilbert   J.    OHtermaji,     607     E     St., 


N.  ■... 

Bdwln  Perry,  BrlKhtwood  Park. 
William  M.   Plummer.  412  Tth  St., 

S.  E. 
Thomas   H.   Power,     8t5    Sth     St., 

S.  W. 
Samuel  J.  Prescott  &  Co..  SOT  llth 

St..  N.  W. 
Franklin  M.  Proctor.  1232  8th  SI-, 

N.   W. 
Samuel  S.  Richardson,  1335  N  St.. 

N.   W. 
Richardson  &  Burgess,  filS  14th  St., 

N.  W. 
Richard    W.     Rlcketta.    Wisconsin 

Ave.,  N.  W. 
Luther  W,  Rilejr,  22B  10th  St.,  B.  E. 
ThoB.  W.  Riley,  loot  llth  St. 
John  Roche.  23  F  St.,  N.  K. 
Robert  ^V.  ^Ruslt,     472    Louialana 

Edward 

Edmund  Saxton,  1!3  G  St..  N.  B; 
Henry  Schneider,  160T  New  Jersey 

Ave.,  N,  W. 
William    Scooler,    ms    Ward    PI., 

N.  W. 
Samuel  C.  Scott,  4S  Tlh  St.,  S.  E. 
Franklin  P.  Serrin,  Conduit  Road. 
Alonzo  D.  Shaw,  1006  9th  St.,  S.  E, 
Daniel  M.  Shehan,     03    14tb     St., 

N.  W. 
W.  H.   Shoemaker,     29    Elm    St., 

N.  W. 
Ijewis     N.     Simpson,     Brightwood 


Richard     H.    Sorreti,    329 

S.  W.  u- 

Willlam  W.  Souder,    S413  Holmead 

Southern  Expanded  Metal  Co.' 
Wm.  E.   Specr,   20  Bliss  Bldg. 
Thos.   M.  Steep,  24th  St.,    N.  W. 
Wm.   H.  B.   Stout,   BOl  Stanton  PI., 

N.  E. 
John   B.   atubba,  1134  Florida  Ave. 

N.  E. 
John     W.     Swalnson,     &^T     H     St., 

N.  W. 
Thomas  W.   Swart,   323  Massachu- 

aetts  Ave.,  N.  B. 
Talt-Biirrows   Const.    Co, 
MaurtcB  p.  Talty,  SOO  M  St.,  N.  E 


James  Tenly.  S 

Columbus    Thomas,    iiirt    jotn     oi., 

N.  W. 
Archibald   Thompson,   123)    I     St., 

N.  E. 
Jeremiah  E.  Thorne,  lt2T  Uth  St., 

N.  W. 
Bartley     Thornton,     1130    23d     St., 

N.  W. 
James  F.  Tllley,  E!S  13th  St.,  N.  W. 


DIST.  OF  COLUKBIA   (Cont'd). 

WASHINGTON    (Confd>- 
Charlea  V.  Trott,  SH  T  St.,  N,  W. 
Geo.   H.    Turton  A  Son.  Ol— 

Wm.    A.    Vaughn,    lOOS  Conn.   Ave., 

N.  W. 
Pay  ton  D.  Vinson. 
Robert  H.  Vouti,   U  N   St.,  N.  W. 
Noble  J.  Walker,  Florida  Ave.  and 

8th  St.,  N.  W. 
John  T.   Walker  Sons,   204  lOth  St., 

N.   W.  J21 

Sdward  B.  Walton,  139  E  St.,  8.  E. 
Edward    E.    Ward.      lOlo    20th      St.. 

N.  W. 
Joshua  N.  Warfleld.   173  Louisiana 

Ave.,  N.  W. 
WashinKton  Llthollte  Stone  Co. 
E-  Q.  Wales,  721  12th  St.,  N.  W. 
Roderick    D.    Watson,    1212    C    St., 

S.  W. 
watts  &  Taylor,  623  Sth  St.,  N.  W. 
George  Webster,  BrlghtWood  Park. 
WllllHni    J.    WellB,      6)3      13th      St., 

N.  W. 
Francis  WIckllne,  328  B  St.,  N.  E. 
Wllfong  &  Fawcett.   Amer.    Unlv, 

Park.  N.  W. 
George  Woodruff.    Ecklngton    PI,. 


George  1 
N.  E. 


h  St., 


Wm.  Yost  &  Bro..  1002  Penna.  Ave., 

S.  E.  n- 

Thomas   G.   Toung,    24T    Elm   St., 


FLORIDA. 
FERNANDINA- 

Thos.  Eastmore. 
John  Mann. 

James  McOimn.  I 

McNair  &  Son.  Kl- 

O.  S.  Oakes. 
W,  H.  Stevens. 

C.  R.  Weeks  &  Bro.  I 

Weston  &  Co.  Gl— 

GAINESVILLE- 

E.  J.  Balrd.  L 

J.   R.   Eddlns.  Jl— 

E.   C.   McMahan. 
JACKSONVILLE- 

BlsblB   &   Foster.  II- 

J.  H.  Boden. 

Wm.  T.  Cotter,  Park  Bldg.    K— 1 

Wlnchell  French,  1!3G  Main   St. 

JaaksonvlUe   Paving  Co.  L 

S.  B.  Leonard  Co. 
W.  A.  MacDuff. 
R.  G.  Rosa. 

O.  P.  Woodcock.  L 

KEY  WEST— 
Wm.    A.    Johnson   &  Bro.  Jl— 

Wm.    R.    Kerr.  11— 

Alfred  B.  Sawyer. 
W.  F.  V.  Bcott. 

D.  R.  Walker. 
LAKE  CITT- 

W.  L.  Warren.  L 

OCALA- 
Mclver  A  MacKay.  G1-- 


DIHECTORT  OF  AMERICAN  CEMENT  INDUSTRIES. 


GBOIIGU  (Cont'd). 

CBDABTOWN- 

Peter  Akeui. 
T.  J.  Qrlffln. 
COLUMBUB— 
Bu-low  Bros. 
D.  W.  Champagne. 
B.  H.  Hardaway. 
aardaiTB7,  Jones  &  Co. 


_.    ...  Mathewa. 

A.    J.    MosteLLo. 

Geo.  W.  Payo  Co. 
PBNSACOLA- 

John  D.  Rendall  A  Co. 
TALLAHAaSBE- 


TAMPA- 
Jameg  Brown. 
a.  S,  Iieonard. 

H.  L«rlck.  Kl- 

A.'L.  Shaw. 
Chai.  Wright  Paving  Co. 

GEORGIA. 

ai;bamy— 
F.  B.  Leonard.  Kl— 

ATHENS- 
B.  Borry. 
J.  A.  8oy«. 
J.  W.  Watson. 

ATIANTA- 
E.  L.  Alkena  &  Co. 
Atlanta  Tile  Co.,  U3  Lloyd  Bt.  lA— 
Wm.  J.  Bishop.  Klser  Bldg. 
Black-Cross. 
J.  T,  &  I.  N.  Brown. 
Brozten  A  Qeorge. 
J.  B.  Daniel. 
J.  W.  Bwlng. 

Julius  A.  Fisher.  KI— 

Grltnn  ft  Fltts.  JZ— 

uude  &  Walker.  Fl— 

H.  Harris.  Jl- 

P.  P.  Helfner.  II- 

Qeo.  B.  Hlnman.  II— 

N.  Ittner.  Hl- 

V.  H.  Krtegshaber,  ■  N.  Forsytha. 


M.  T.  Lnwman  A  C 
W.  W.  UcAfee. 
Hlles  A  Bradt. 
Moore  &  McCrary. 


II— 
CI— 

HZ— 


C  p.  Murphy  ft  Son,  t  N.  For- 
syth e.  n— 
Byrnn  Sanders,  UI-S  Whitehall  Bt. 
O.  A.  Smith  Rooting  &  Contr.  Co. 
Southern  Rooting  Mfg.  Co.  12— 
F.  L.  Wagner.  HZ— 
AUOUBTA- 

n— 

J.  w.  urimn.  N- — 

E.  L.  Klrkland. 

A.  J.  Idttle, 

McKlnzle  &  Bon.  U— 

C.  L.  Rounds.  K2— 

A.  K.  Rowland.  LI— 

Albert  J.  Twiggs,  P,  0.  Box  195. 

BAINBRIDGB— 
J.  W.  Barney. 

B  ARNE  B  VIIJJS— 

A.  O.  Bennett  ft  Bra.  N 

BRUNSWICK— 

J.  C.  Baldwin. 
W.  H.  Bo  wen. 
CARTHH8VILLB- 

B.  P.  Eavea, 
J.  C.  I — 


.   Your 


A.  J.  Comer. 

J.   E.   Rachels. 
DAWSON— 

J.   8.   Bartlatt. 

Joo  Burch. 

Robt.    PIttman. 
DUBLIN— 

E.   J.   E^iller   &  Bon. 

G.   C.   Thompson, 
ELBERTON— 

N.   G.   Long. 

W.  E.   WalllB. 


J.  C,  F.   Pierce. 
ORIPFIN- 

Sam'l  Cunningham. 

A.  B.   HIndsman. 

J.  S.  Westbrook. 
hawkinbville:- 

J.  L.  Hugglns, 
I^GRANGB- 

H.   C.  Butler. 

Hudson  A  Aw  try. 

Pike  Bros. 
MACON- 

W.    F.    Berland. 

T.   C.   Burke,   3&8-SS2  34th  St.   : 

F.-  C.  Hendrlz. 

P.  W,  Jones. 

A.  L.   Patterson  A  Co. 
MARIETTA— 

L.  Black  &  Son. 

Henderson  A  Austin. 
UI LLEDQE  VILLE— 

£.  T.  Ailing. 

J.  W.  Mi^^lan. 
MOULTRIE— 

J.  W.  Dukes. 

J.   H.   Harris. 

A.  Huber. 
NEWNAN- 

W.   S.  Askew  ft  Co. 

R.  D.  Cole  Mfg.  Co. 
QUITMAN- 

J.  Z.  Fitzgerald. 

Little  APhllllps. 
J.  A.  Welsenbom. 
ROME— 
Cundell  Lumber  Co.  ] 

O'Neill   Mfg.    Co. 
Patton  Sash,  Door  ft  BIdg.  C 

Wagner  ft  Walton. 

N.  O,  Watson. 
SAVANNAH- 
Atlantio  Contracting  Co. 


Guptll  A  Mann. 
H.  J.  Herb. 
R.  F.  King. 
R.  B.  Hoora. 


1,  Google 
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GEORGU  (Cont'd). 

SAVANNAH  (Cont'd)— 
Peter  Rabey. 
P.   Sanford  Row.     (Inc.) 


Boutti   Asphalt   Pav.   Co. 
TENILI.E— 

THOMASVILLE^ 
H*>nry  Arnold. 


Heater  ft  Hall. 
WAYCROBS— 
Jell  Darling. 


HAWAnAH  ISLANDS. 

HONOLULU— 
Alexander  Baldwin,   Plant,  Act. 

Al- 
C.  Brewer  &  Co..  Ltd.,  Plantation 
AxentB.  Al— 

Hartli)  CunplMll,  Au't'SnptPnb. 

Castle  &  Cooke,  Ltd.  B2— 

Concrete  Construction 'Co.  II— 

B.   F.   DIlllnEham   &   Co.,   Plnnta- 

Orlrowood,  Si'cbardson  ft  Ca.  L 

M.  8.  arlnbaum  ft  Co.,  Plantation 

Aeents.  CI— 

F.  HaiTison.  12— 

Hawaiian  ■  Eng.     A     Construction 

Co. 
Hlgbee  ft  Howell. 


LucaB  Bros. 
J.  Onderkirk. 
F.  A.  Sbaefer  ft  Co.,  PI 

IDAHO. 

BOISB  CITY— 
John  Bartok. 
Thos.  Flnnegan. 
J.  E,  Rankin. 
D.  W.  Sou. 

LKWISTON— 

H.  T.  Hadarwick. 
MOBCOW- 

Nels   Jensen. 

W.  C.  Lander. 
POCATELLO— 

J.  F.  Murrey. 
WALL.VCE— 

John  H.  Hanson. 

M.   C.  Hurphy. 

ILLINOIS. 
ALBDO— 

Harney  Bros. 


ILLIHOIS  (Cont'd). 

ALTON  IConfd- 

Davld  Ryan.  Ql— 

Henry  Bchnelle. 

Henry  Watson.  Dl— 

WoK.  Maupln  ft  Curdle.  II— 

ANNA- 

Qeo.   W.   Davis. 

C.  C,  Kelley. 

Chas.  O'Neal. 
ARCOLA— 

Wm.  LouKh. 

Chas.  Wesch. 
AURORA- 

B.  D.  BHbes.  HI- 

H.  D.  HtStett. 

Jamee  Little.  KI— 

R.  S,  SaJTord  ft  Son. 

J.  C.  WrlBht  ft  Sane. 
BATAVIA- 

Lawrence  P.  Barker  &  Bon.      HI— 

John   HendrlckHon. 

I.    S.    Stephens.  HI— 

Geo.   E.   Wataon.  U— 

BBARDSTOWN- 

Bcarditown  Concrete  Constr.  Co. 

Borduurat  &  Steins.  Jio 

Peter  Flanory. 

Ivemoyer   ft   Oreshmeyer. 

Chas.  Klmple. 

W.  H.   Rhimeberger.  U— 

John  Bchafor. 

Bohmoldt  Bros.  Fl- 

Carl  Triach. 

BELLE  VI LLB— 
E.  J,  BagBly. 

Blomenkamp  ft  Co.  Jl— 

The  Bray  Construction  Co. 
Bmll  Ehlnger.  LI— 

Wm.  Bhlnger.  Kl- 

Faulbnum  ft  Olusck. 
Hllcert  &  Bauer.  Kl— 

Horltz   Hoelken. 

Reeb  Bros.  Jl— 

P.  H.  Bchnelder.  Ml— 

Peter  Stander. 
Chas.  A.  Btookey.  HI— 


BLOOMINGTON- 
Qeo.  Bowman. 
I.  H.  Bninlinni. 
Pat  McDonald. 
John  Cherry,  Jr. 


Oeo.  Mclntoeh. 
8,  R.  White. 

H  IBLAND- 


P,  W.  Borchatdt,  Prea.        C,  Steins,  Sec'y 

Th«  BenrdBtowa 
CoHorete  CosstructlcMi  Co. 

Palmer  hUUow  amciKU  bulldinr  block*. 


coTcn.   hltchins'   pmttt,  etc-      Dealers  in 

BEARDSTOTN.  ILUNOIS 
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ILLINOIS  (Cont'd). 

GO  (Confd)— 
in     J.     Bach,     OS     "      ' 


James  Miller. 

Wm.  Schatz. 
CANTON— 

H.  Dougherty  ft  Co. 

John  Hallnr. 

W.  H,  Hal  lor. 

Jno,   P,   Llngenfelter. 
CARL.INVII.LE~ 

John  Florl  A.  Sons. 

Harry   Hllller. 

H.    Kueniler  &  Co. 

Frank  Lynch. 

John   Boss. 

Henry  Winters. 
CARBOLLTON— 

Walter  A.  Brown. 

Tho8.   Hough. 

J.   M.    WIdowBon. 
CAHTHAGE- 

J.  M.  Foulds. 


CHARLESTON— 


Geo,   P.    Muchm 


.. .  C.  Swannlck. 
CHICAQO— 
George  Adgate.  734  B 

BIdg. 
John     P.    Agnen,     100    Waatilngton 

Street. 
Alcatrai    Paving   Co..    400,    1£3    La- 

Sallo   St. 
Alcock  Plumbing  Co. 
Amerlrnn     Ballast     Co..     1D08.     ISS 

MndlRon.  L 

American      Railway     Construction 

Co..  laja  Monadnoek  Blk.       F 

Adolph    Anderson,    204,    Ifc   LaSalle 


,   320  1 


Ml— 


John  C.  Anderson.' 847  W.  Polk. 
Richard  AndivHS.  bOSi  Laniik'V  Avp. 
Simon  P.  Andrus.  1061  W.  Lake. 

Appel  &  Ryder.  503,   172  Woshlng- 


Gm.  A.  Arnold  &  Co.  Hl- 

Robert  H.  Atkinson,  5008  Stale. 
Atlantic,  Gulf  ft  Pacific  Co.      C3- 
Hognus     Augustine.     602,     145     La- 


Q.  Bachman,  7S11  Champlain  Are. 

Arthur  W.  Balralow,  cor.  W.  Law- 
rence &  N.   Spauldlng. 

Jamea  Balrntow   ft  Co.,  78  LaSalla 
Street. 
-  D.   A.   Baker,   B8U  S.   Campbell. 

Baldwin   A    Snyder.    9,   US   LaSalle 


took   Exchange  Btdg.  Al— 

Peter  Barblan.  SU  Nelson. 
John  Barnes,  39  N.  Artesian. 
Jas.  B.  Barnett,  2,  78  LaSalle  St. 


Peter  Bartsen, 


I   W.     St.     I*w- 


Batea  ft  Kosera  Const.  Co.,  1103 
Hanluttan   Bids.  Gih 

Christian   Bnum.  3638  Wallace. 

Peter  Becker.  344  Larabee. 

Philip  Becker.  1229  Perry. 

John  W.  Bennett.  3405  Indiana  Ave. 

Andrew  Berg,  7D19  Emerald  Ave. 
•      u- 

■Wm.  F.  Bergemann.  B9J  N.  Wood. 

Peter  Berghlns.  6224  S.  Morgan. 

Rermudei      Asphalt      Paving     Co., 
1210,  153  LaSalle  St. 

Blernolt  ft  Carter,  121  Edgemont. 

P.  F.  Bieson.  GOG,  146  LaSalle. 

Frank  S.  BUlmeyer.  83a  Perry. 

Harry   A.    Bishop,    1120  The  Rook- 

Bloodgood  &  Stone. 

Edw.   Bloom,  664E  Lows  Ave. 

Ferdinand    L.    Blunck,    G2    Wllmot 

Edw.  J.  Bode.  1119  N.  40th  Ave. 
Frank    Boeing,   li75   N.    Humbolt. 
Wm.  SI.    Boone,     1249     Slzty-nlntlt 


J.  Roy  dell.  4339  Prairie  Ave. 

l..ars  J.  Broben.  70S  Augusta. 
James    D.    Bradley.     3S-34   Wabash 


Fred  S.  Brown.  95,  240  LaSalle. 
John  Brown,   482  42d  Place. 
Urownell     Improven 


August  Buettner,  10S8  S.  Robey. 
Conrad  Buhmann,  €24  W.  Slst  3t. 
Fred  Bulley,  418.  1)5  Dearborn  St. 
Frank  Burke.  573.  SZd  St. 
Ernst  Buschner.  ISO  Racine  Ave. 
Thos.  Byrne,  CI— 

Byrne  ft  Shorlatl,  88  Washington. 
H.  W.  Caldwell  ft  Son  Co..  Western 
Ave..  17th  &  18th  Sts. 
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ILUHOIS  (Cont'd). 

CHICAGO   (Confd)- 

Wra.H._ Cameron's  Sons,  8,  177  La- 


Arch.    M.    Campbell    &     Co..     T4G 
Marquette  Sldg.  Hi- 

Jonathan  F.  Campton,  Alley,  rear 


n  Carlson.  MS  W.  Erie  St. 
Wm.  A.  Carlson,  1672  Fletcher. 
Wallace  Carter.  13S  Adams  St. 
Chicago      Ballast      Co.,      Rooker)' 

Bldg. 
Chi  cage  Belting  Co. 
Chicago   Cement    CoaClns  Co.,    1G41 

Monadnock  Blk. 

Chicago  Portland  Cement  Co.,  513 
St<Kk  Exclians«  Bldg. 

Chicago  Ship  BlCg.  Co.,  9?5  The 
Bookery. 

Chicago  Telephone  Co. 

Christen    Christian  son.    S74  tOth   St, 

John   Chrlsllanson,   US  ESCh  St. 

Christie.  Lowe  St.  Hoyworth,  171 
LaSalle  St. 

Jos.  Choutka,  1ES4  Turner  Ave, 

Henry  A.  Christy,  910,  279.  Dear- 
born St. 

Citizens'  Const.  Co.,  Tacoma 
Bldg. 

Jonathan  Clark  &  Sons  Co.,  2 
Sherman  St. 

Clark  &  McVeigh,  1203  Monadnock. 

N.  IrvlnB  CUrk,  908.  134  Monroe. 

Max  ClauBB.  9011  Pampil  Ave. 

Edn.  J,  Coleman,  1041  W:  Superior 

Columbian  Kiln  A  ConatructloD 
Co.,    68A,   84  Adams   St. 

Columbia  Construction  Co.,  OO,  IS9 
Jackson  Boulevard. 

Comer  &  Co.,  5370  LaSalle. 

Con  Br  ess  Const.   Co. 

Jas.   Conlan,  610.   172  Waahlnston. 

Job.  Conley,  BOU  Calumet  Ave. 

ThoB.  H.  Conley,  1423  W.  Ohio  St. 

Martin  Connelly,  255  Walnut. 

Tbos.  Connelly,  311  Oxford  Blds„ 
184  IrfiSalle.  Fl— 

R.  F.  Conway  Co.,  Chamber  of 
Commerce.  Dl— 

Francis    R.   Cooke,    2032   Harvard. 

Olerlnce   Cook,   U91l>  Lowe  Ave. 

Jas.  Corcoran,  eSOO  Beipp  Ave.  01~ 

John   Cooler,    S79    N.    Maplewood. 

Thoa,   Courtney,   11.   92  LaSalle. 

Wm.  Crear,  30  W.  Randolph. 

W.  M.   Crllly,  203,  167  Dearborn  St. 

Frank  Dabelstein,  245  W.  Huron  Bt 

Louis  J.  DaegllnK.  1172  Grensham. 
.Wm.  Dallln,  301,  14E  LaSalle. 

Hugh  Daley. 

Chaa.    O.    DanlelBon,    10061  Ave,    L.. 

A.  V.  Darghln.  90O0  Houston  Ave,, 
S.  Chicago. 

Julius  U.  Darling,  4233  Chamber- 
lain Ave. 

John  Davidson,  270  N.  Avers. 

Deerlng  Harvester  Works. 

Wm.  De  Herder,   9S6  Horman  Ave. 

Julian  DeLaby,  77B  N.  Fairfield. 

Anthony   F.   Delfosae,    5,   96  Wash- 


ILLINOIS  (Cont'd). 

CHICAGO  (Cont'd)— 
C.    W.    Demerer's    Sons.    95 1'2,      169 

LaSalle  Bt. 
Job.    Denton,     ffiS4    CotlagO     Grove 

Ave. 
Despatch   Construction   Co..   Fisher 

Bldg. 
John  P.  Dickey.  232  W,  48th  Ave. 
Dillon  &  Conlan,  GIU,  172  Washlng- 

Dolese  Bras.,  7B  LaSalle. 

Dolese  A  Shepard  Co..  181  LaSalle. 

ThoB.  L.  Dooley  St  Co.,  M.  145  Le- 
Salle. 

John  H.   Dorothy,   B20,   lOS  LaSalle. 

John  Dowdle,  212.  145  LaSAIIe. 

Jos.   Downey.  132  LaSalle  St. 

August   Dranert.   3025  Parnell   Ave, 

Frank  M.  Dub,  331S  Lowe. 

Jos.  J.  Duffy  &  Co.,  Chamber  of 
Commerce. 

August  Elch.  4eS  Thomas. 

Albert  D.  Elmers,  5330  Ellis  Ave. 

Peter  Endem,   321  Mohawk. 

Frank  Engel,  IBXT!  Union  Ave. 

Nels.  V.  Brian dHon,  BS39  Prlnnpton. 

W.  A.  Bsaon  &  Co.,  1137  Stock  Ex- 
change B)dg. 

E.  T.  Evans  &  Son  Co., '4437  State 


LaSalle 

Victor  Falkenau.  1116,  108  LaSall*. 
John  Fanning,  !E  Walton  Place. 

L 

Farley   ft   Green   Co.,   Chamber    ol 

Henry      Far'ablnder,      K0O7     Armour 

John  Feudl.  350  N.  Hermitage  Ave. 
Nathan  Ferguson.  4^»  Champlaln. 
Martin  Finn,  433  Forty-seventh  St. 


John    K.   Fitzgerald,   537  8.   Sanga- 

Fltsgerald    &   Son,    733    Elk    Grove 

FIlzslmmonB    &    Connell    Co.,    lOK- 

1014  Tacoina  Bldg, 
James   Flaaka,    1472  W,    Thirteenth 

John  P.   Filch.  1240  Montana. 
Fred   W.    Forch.  II— 

Robert     J.     Forrester,    6251-    Green 

wood  Ave. 
Charles  Fosa,  743  Cornelia  Ave. 
Thomas     D.     Foster,      !9I     Millard 


J.  Fran: 
Math  las  Fredt 


Fried  erlchs.      279     W. 


The  J.  L.  Fulton  Co.,  IIIB  S 

nock  Block, 
Jas.  Pyte, 


14  Wash.  St.  I 
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ILLINOIS  (Cont'd). 

CHICAGO   (Confd)— 
Garden   Clly  ConBtruclldn  Co.,   OO, 

1S9  JackBon  Boulevard. 
Garden    City    Paving    &    Post   Co., 
D04.   167  Dearborn.  Gl— 

Gulden  Citr  Sand  Co.,  iS8  Hadl- 
MIL  Di— 

Matthew  Garth,  73»  Carroll  Ave. 
John  Oehhardt,  160  Orchard. 
John  Gerten.  6*1  Cleveland  Ave. 
£.  C.  OettlnB.  8U,  188  Madison. 
Harry  8.  Gilbert,  ZS2  Lunt  Ave, 
Olldemelster  &  Bro.,  IBl  Hhlna. 
Chas,  W.  GJndele.  3333  LaBalle. 
George  A.  Glndele.   l*»,  ISS  Madl- 

N.   P.   Glann  ConBtruetion   Co. 

B.  F.  Qoebel  Co.,  47,  140  Dearborn. 

Rudolph  Goetzler,  9D0  S.  Lawndale. 

Ambrose  M.  aoldamlth,  2821  Emer- 
ald. 

Aaron  J.  Qoodrloh,   807  W.  87th  St. 

Cheater  H.   Goodrich,  SSSi  Wallace. 

Michael  Goodrich  &.  Co.,  3:32 
Went  worth. 

Edward  P.  Gorman.  140  Locust. 

John  Qorman,  3841  Wentworth. 

8.  B.  GoBB.  Al— 

Grace   ft   Hyde  Co.,     1408  Wabash 

Albert  Gralt  Co..  13,  IH  I^aSalle. 
Graham  Pressed  Concrete  Co.,  709 

Royal  Insurance  Bids. 
R.   H.   Grinn.   Chamber   of    Com- 


August  Hagedorn,  418  W.    Jackson 

Boulevard. 
James  P.  Unlls.  1D3Z  W.  Madison. 
Sam  Halls.  218  LaBalle. 
John  Hammond  &  Co.,  28.  ISS  Le- 


Arthur  F.  Hanson,  9633  Avenue  U. 


Ave. 

GuBtav  A,  Harper,  440e  Uingley. 
Mauser  Co.,  315,  272  MadiBon. 
Wm.    F.    HnuBsen.    2702   Milwaukee. 
D.  H.  Hayea  A  Co. 
Hayes  Bros.,    a.    Kedzie  Ave.,   cor. 

W.  34th. 
Herman     W.     Haienberg,     tSll     8. 

Hals  lead. 
Philip  Hedrlch  &  Bon,   119  Homer. 
B.  Lee  Heldenrelch,  B41  Rookery. 
The  Heldenrelch  Construction  Co., 

B39  Rookery. 
Philip   Hell,   41T1  Central. 


Pred   M.   Helnkel,   10417  J 


ILLINOIS  (Cont'd). 

CHICAGO  (Confd)- 
J.  A.  Helneman  &  Co.,  H»,  £4  I,e- 

Balle.  Ll_ 

Prank  Henry,  IGZS,  2S  Wabash  Ave. 
HenneBsey     Bros.     &     Evans.     IM) 

Waah.  Ave. 
Herman  Hey.  938  School. 
Jasper  M,   HlgKlnbotham.  S31  At* 

Fred     Mildebrandt     2St    Semlnarr 

■     ThoH.' Hillary.  MOO  Champlain  Ave. 
Geo.   Hinchlltte,  9.   IfiS  I*8alle. 
Hoeffer    &    Co.,    316,     138    WashloK- 

H.  C.  Hoff  &  Co.,  B.  78  IdSalle. 
E.     J.     HodTinan     &     Co..    ISJO.     13S 

WashlnBton. 
W.    I,.   Hoffman. 
Fred  J.   Hoppe,  40ft  8.  Morgan. 
M.  HugheB.  M3  S.  Lincoln. 
Dftvid  Kurd,  SEl  Ogden. 
Hurlbut    Portland    Cement    Paving 
'  Co..   50!   Chamber   of   Commerce. 

138  Washington   St.  L 

Edward    Hulmsted,    319     N.    Pltty- 

second  Ave. 
Morris   HurwItE,   SGt  8.   Sangamon. 
lllinolB    &    Georgia    Improvement 

Co..   1018  Monadnock. 
IllinoiB    Portland    Cement    Paving 

Co..    tX,    218    LaSalle.  I— £ 

lUlnolB       Telephone       Construction 

Co..  754  The  Rookery. 
Geoige   W.     Jackson   Conetrucllon 

Co..    44  Lafayette  Bldg..    TO    La- 
August  Jacobl,  43  Seldon. 
Aaron  Jay,  47  B.  4ath. 
Trelkin  Jensen,  (319  8.  Paulina. 
Adolph  A.  Johnson,  tit  W.  Ohio. 
Franz  Johnson.  TIT  Carmen  Ava, 
Frederick  Johnson,  1909  Milwaukee 

Ave. 


John  W.  Johnson,  GWT  Indiana, 
f7els    Johnson.    UO    Sedgwlok. 
Thomas  Johnson,  SD4  W,  SZd  8t 
Jones  &  Jones.  264  W.  Congreas, 
John   H.   Jones.  It.   3S  Bond  Ava., 

Sta.    S. 
Thomas   Jordan,   343   W.   Cly bourn 

Place. 
Meyer    KadeskewlU,    9,    1G9    t^- 

Salle. 
Charles  Kaestner,  241    8.   Jefferson 

Street, 
John  Karlberg,  !ST  Division. 
Alexander     Karlsteen,     144    Edge- 

wood  Ave. 
Karstens  &  Robrahn,   7«),   125   Le- 

Salle. 
Joseph  F.  Kavanagb,  2E1E  Line. 
C.  W,  Kearns  &  Co.,  B2S  Stock  Ex- 
change  Bldg. 


Kel ley- Atkinson  Construction  Co, 
Hl- 
John  W.  Kennedy,  440  Dayton. 


CONTRACTORS  AND  LARGE  USERS  OP  CEMENT.  513 


ILLINOIS  (Cont'd). 

CHECAGO   (Conffl)— 
KllBtofte  A  Peterson.  1028  AuguBta. 
F.  KIpp  &  Co.,  H£8  Newport  Avo. 
Henry  Klrchner,   BM  Millard  Avo^ 

John  8.  KlrkpatricH,  US  W.  68th. 
Christian  Klah,  WS  Fulton. 
K  Itch  ell  &  Webb.  6S  8.  Morsan. 
Charlea  F.  Kfambach,  US  W.  Jack- 
■""  Boulevard. 

KHppel,  W7  W.  BOlh  Plaoe^^ 


G8.   92  LaSal 


cker     Ir 


Co. 


, .1  F,  Knopp,  13409  Superior  Ave. 

Peter  Knowe.  M  N.  Canal. 
Vm.  3.  Knox,  828  W.  HardlnB  AVO. 
Albert  J.   Koch,  JOBS  Lexington. 
Henry  Koehncke.  13774  Leyden. 
Charlea  Kophamer,  306  W.   Huron. 
August  KrevlB,  11,  »Z  LaSalle. 
Charles  W.   Lablnaky.    227    Cuyler 

Ave. 
John  L^  Maanee,  6848  Caluroot. 
Dkdrlch  C.  Lane.  177  Coblenti. 
A.  L^nqulst,  404  W.  Dearhom  St. 
Charles  W.   Larsen.  5104  LaSalle. 


ILLINOIS   (Cont'd). 

CHICAGO   (Cont'd)- 
Frank  Masc,  1098  W.  IBth. 
John  B.  Maaolouokl.  STS  N,  Oakley. 
Wm.  Mavor.  703.  167  Dearborn  St. 
Thomas  Mayer,  5S  S.  Sangamon. 
BenJ.   Mayhew.   S824  Justtne 
Everett    W.    Maynard.    43$   W.    SSth 

McArthnr  Bros.  Co.,  1410,  77  Jack- 
son Boulevard.  „  Cig 

Cormac  L.  McCall,   S3.  110  LaSalle, 
Michkel   J.'V'cCarthy,   610,   a2d   St. 


Olof    Larsen,    832    Vl 

Frank  Laschetzke,   ; 


Frank  C.  T^yer,  1S27  Millard  Avo. 
L  L  I*ach.  1402,  204  Dearborn  St. 
Leach  &  Son,  Marquette  Bldg. 
Leatgreen  F— -     ""    ' 


.   315,    138  WaahlDK- 


A.   J.   Leffler  &   Co.,   914,   : 


Her 


1  Lemke,  582  1 


n  Monadnock 


,    B0«.    272 


I  a  Haldem 

Bldg. 

Peter  Llndon,  fm  N.   Artesian. 
Charles  Llndatrom.  6636  Lafayette. 
George  Link,  6439  Emera"   "• 
ThoniaB    Lonergan    &    Cc 

Elearbarn  St. 
nanlcl  R.  Long,  938  Ogden  Ave. 
C.    B.    Lobs    &    Co.,    623-6    Pullman 

Bldg. 
Philip  Loti,  610.  60  Wabash  Ave. 
Peter  Louis,  4735  Justine. 
August     Luedke,     137B    N.     Central 

Park  Ave. 
Abraham  Lund,  Z71  W.  Huron. 
Lundie  &  Co..  1106  The  Rookery. 
Frank  8.  Lusk,  19«,  355  Dearborn 

Street. 
James  Lyman  &  Co.,  1409,  52  Dear- 
James  J.  Lynch,   319.  138  Waahlng- 


MoCarty  Bro 


II— 


Frank  F.  McCaughey,  1512  W.  19th. 
Jas.  MoCllntock,  Jr.,  67  8.  44th. 
Wm.  McCoy.  163  auj>"lt»V  St. 
Angus  P.  McDonald,  463  8.  Marsh- 

John'^R.  McQany  &  Co..  169  Racine 

J^n^J.  McQrath,  «4  8-  Pa"lJn«K 
Jos.  McGraw  &  Co.,  130  W.  Adamfc 
Donald    McKay,    1386    S.    Harding 

Jamea   H.    MoMahon,     65SI   W.   On- 


±,uuis  L.  Melster,  142  Fry. 
Thomas  J,  Mellone^l564  Fulton. 
Kdward  Melville,  361  W.  SSrd, 
George    Messermuth.      315.      56    Sth 
Ave.  , 

T.  S.  Metcalf  Co.  » 

Wm.   Meyne.   4S2  N.   Robey 
Johii  F.  Mlchalskl,   1006.  172  Wash- 
ington. 
Francis  Mills.  6038  S.  Halstead. 
James  H.  Mltter.  919  9.   Hoorinan. 
Morris  &  wait,  208  Grand  Central 


Geo    Moultoii    Co.,    Plsher   Bldg. 
Albert  Motschman,  9.  150  LaSalle. 
August  Mueller,  B,  IBO  LaSalle. 
Charles  G.   Mueller,  1860  Surf  St. 
Carl  R.  Mueller,  SB  ClKton. 
Chas.  Mueller  &  Sons,  1636  N.  Hal- 

Hermaiin   Mueller,   221   Pine    Grove 


Harhlehead  Lime  Co.,  1106  UasonlO 
Temple.  M— 

Carl  Marquardt,  633  N.  Lincoln. 
Gottlieb  Marsh,  0129  Superior. 
Solomon  J.  Mas,  1477  70th  St. 


John  F.  Muldort,  1537,  79  Dearborn. 
John  W.   Mullen.  484  8.    Wood. 
Alois  Munch.  144  Cleveland. 
Daniel  J.  Murphy,  398  Dearborn. 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


ILLUfOIS  (Cont'd). 

CHICAGO   (Confd)- 
The   Murphy    Grout   Co.,  47S  Dear- 

NBsh  Brolhpra. 
Naah  &  Dowdfe. 
F.   C.    Npasle   &  Son   Co. 


Thomaa  M.  Nelson,  fi5ti  The  Rook' 

C.   M.   Netterstroiri  A  Son,   ttS.   S4 
I*  Salle,  E— J 

Charles   F.   Newman.  859  Cortei. 
H.  P.  Newman.  RT  Dearborn. 
T.  Nicholson  &  Bon'B  Co.,  315  Dear- 


_ —   ESS   Pan 

Ockerhlnd  A  Son,  :;771   N,   L 
O'Day  &  Farwell.  214.  Hi  l^aSi 


Jamee  OUvc, 

James  F.  Olmatead.   (AtH  Normal. 

Oscar  OlBon.  £3:!  Kdgewater.   N 

Andrew    Onderdonk,    The  Rookery. 
Thomaa   O'Neill.    3T3L'   S.    Lincoln. 
Then.   Ostrowakt,  111  Dickson. 
John  Owne.  S519  Cham  plain. 


H.  8.  Palmer  &  Co., 


I   Houst 


Ctaas.  Papsllne.  5!)  McLean. 

Wm.  Z.  Partello,  STOS  N.  Hermitage. 

'l3S4  Monadnock   Block, 
Nathan  A.  Paull,  Gl  W,  Vanburen. 
William   Peterson,  «0«  W.   Madison. 


/  Pault, 
Edward  Pan! 
Frank  J.  Pe( 


.  1109  1 


13th  E 


John   PedBrKt.  Chamber    of   Com- 
Samuers.  Pedgrllt.  Z50T  BvatiBton, 


Joseph  Peroutka,  1125  B.  Whipple. 
Andrew  Persons,  1K7  W.  Spauiaing. 
John  W.  Peterson.  e45  W.  North. 
Peterson    &    Olson,    777    N.    Maple- 
Otto  Peterson.  757  N,  Maplewood. 
Vorin  A.  Peterson,  1134  Otto. 
Peterson  &  Pell.  Jl- 

Thomas   Phee,   230   Grand   Central 

Pass.  8ta. 
John  Pierce.  Cor.  Clark  &  Adama. 
PllUnBer    Brothers,    109    N,     Park 

Jullaii    PUrhke.    1341    N.    Artesian 


ILLIHOIS   (Cont'd). 

"")  (Cont'd)— 
Portland    Cem.    Pav.    Asphalt    Co.. 


Powell   Broth 

era.   310, 

ISS  WaahinB- 

Michael  F.  Pi 

swers,  17, 

132  La  Salle. 

John  Pi^a™ 

"''gliS  Gl!""' 

rard. 

Abner  Price, 

2Z19  Pral 

rle  Ave. 

Alei.  Price.  3S«  Vemt 

idl'ana. 

WimVm  D.  p' 

rice.  3427 

■we,  19  O 

John  Proesel, 

261  Larr 

abee. 

Fran£  R^dzli 

4«8  N.  Erie. 

iBkl,  57  CUrton. 

Railway  Com 

Co..  1214..  IS 

La  Salle. 

6  S.  Central  Park 

.   8.  M.  'Randolph,  217.  134  Waahtncton 

Henry  Hath,  2  Webster, 
GuBlav  Raum,  E«  W,  21st, 
Raymond  Concrete  Pile  Co.,  Zlg  La 

Salle  St. 
Joseph  M.  Reardon.  15IS  Noble  Ave. 


145  La  Salle. 
Republic     Chemical     &    Creosotlng 
Co..  1116,  13K  Washington. 


Jacob  Rodati.  414  Rookery. 
Fred  H.   Roessler.   693   Fullerton. 
J.  Rohlhot,  9lBt  &  Buffalo  Ave..  8. 

Romheid  &  Gallery  Co.,  91  Dear- 
Pearson  Rooke,  2442  Cottage  Grove 
Edw,  O,   Roquemore.  CS7  N,   Hard- 


ry  Rosewell.  110  Quincv 
Bus,   1150  S.   Kediie. 


Gmi.   a.   Schneider.  2 


Co.,     19!    N. 

m— 

.   C919   Elisabeth. 


Clement     Porter,     ]!■«     S.     Central 

Park  Ave. 
Portland    Cement    Cem.    Pav.    Co.. 


Wm.  achwerln,  975  W.  21st  St. 

ScovlUer  &  Blerworth. 

Gilbert  H,  Scrlbner,  Jr.,  US  AdAma 


CONTRACTORS  AND  LARGE  USERS  OP  CBUBNT. 
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ILLIirOIS  (Cont'd). 

CHICAGO   (Confd)— 

James  Serovy',  602  B.  Fairfield. 
P,  J.  Beilon,  301,  IM  Dearborn  91. 
Shaller  &  BchnlRlaw  Co.,  COS  West- 
ern Union  BldK. 
I,oren  ahedd.  7126  Railroad  Ave, 
Joseph  Sherwlii  Co.,  69S  «th.        n— 
Shier  &  Summera. 
E.  E.  SIbbett.  420  W.  63d. 
Slebold   &   Neunklrchen,  1639   Rdb- 


Park. 

Simpson      Brothers     Co.,      704,      138 

Waahlnston. 
Simpson  Co.,  Chamber  of  Com. 
The  Sinclair  ConBtruetion  Co. 
August     H.     Skoglund,     837     Edga- 


SkoeCnlokl  & 


133    W.    Dl- 


Edward  A.  Slack,  3149  B.  41st. 
Frank  Slama,  970  W.  18th  Place 
Edward  Slattery,  HH4  Indiana. 
Jamffl  J.  Slattery,  B40  B.  list. 


Moss     &     Brown,     78     La 

Ballc.  I 

Alfred  Sodren,  311  W.  109th  St. 
R.  T.  Sollltt,  104,  140  Dearborn  St. 

Ralph  &  Sumnei  Solitt  Co.,  io3-4> 
140  Deaibom.  E 

Thoa.  Souka,  1011  S.  California. 
Theo.  J.  Specker,  SS4S  La  Salle. 
Elliott  W.  Sproul.  312,  138  Washing- 

Chariea    I.    Stafford,    34«    Cottags 

Grove. 
Chas.  H.  Btradler,  1073  8.  Hamlin. 
Peter  C.  Stradler,  19S3  Greenshaw. 

StamBCD  &  Biome,  79  Deaiborn, 
Onity  Bide.  Fig 

Standard      Concrete      ConBtruetion 

Co..  702,  184  La  Balle. 
Standard,  Pa vlng  Co.,  TIS.  172  Wash- 

Ington  St.  Gl— 

State    Construction     Co.,    402,     lOB 


343     Hudson 


Inaai-  H.  Stephens,  5T!9  Lm  Salle. 
Jamea  Steven.  3118  Wallace. 
SteveBH  Cast  Stone  Co.,  100  Waah- 
inKton  St. 

Joseph  Stoe,  16B4  STth. 
Dan'l    atreeter.    1208.    355   Dearborn. 
Seamon  C.   atuekroater,   B3  W.  Van 
Buren. 
.  Chaa.    E.    Swelberg,   B743  Princeton, 
George  B.  Switt  Co..  Security  Bldg. 
Oscar  Taunnler.  K44  Shields. 
John  Taylor,  6832  Yale. 
Chan.  Thiels.  176  N.  Wells. 

George  Q.  Tieman,  8K  W.  Kth.' 
LauIb  a.  W.  Tleman.  1810  W.  9th. 
John  Timblln.  30  Penn. 
H.  8.  Tobey. 


ILLINOIS  (Confd). 

CHICAGO  (Cont'd)— 
Jaa.  Todd.  604  145  LeSalle. 
Thllo  Todd.  604.  145  La  Salle. 
Charles  P.  Treat.  1106  The  Rookery. 
Nathan  Tubbs,  7^9  Vlncennes  Rd. 

E.  D.    UebelRieaser    &    Co..    82    W. 
Wash. 

Union    Construction    Co.,    402.    108 
Dearborn  St. 

.  Repair  &  Guaranty  Co.,  46T 
3  Rookery, 
ersal    Bldg.     Sup. 
„...,  6M  W.   Madison.  _. 

Universal    Construction    Co.        Gl— 

F.  P.  Updike,  704  Chamber  ot  Com- 

Valfey  "conBtructlon    Co.,    402.    108 

Dearborn  St. 
Gysbertua    Van     Gulden.     6717    S. 


Henry  Valoh.  1427  8.  Homan. 
Emll  Vermash,  11T7  N.  apauldinj-. 
Charles  M.  Vibert,  351  a.  Oakley. 
Olaf  P.  Vider. 

William  Walk.  97S  N.  Halatead. 
Thomaa  S.  Walker,  138  29th. 
Jacob  Walters.  67  W.  22d  PI.. 
William  Walters.  862  Racine  St. 
Walter    Wardrop,    1302.    215    Dear- 

Wm.  W.  Ware,  876  w.  Brie. 

Robert    Warnock,    Ml    W.    Washle- 


H.  F.  Watson  Co.,  1»2  Bth  Ave. 

E.  Weale,  7020  3t.  Lawroncs. 
;    E.    Webbe,    214.    169    Jackson 


A.   ft  A.    E.  Wells,   1014  Moi 
..Dck  Blk. 
I'ellB  &  Cnmpbell,  499  W.  19th  B 


Western  Paving  ft  Supply  C 

191  La  Balle  at. 
Qeorga  A.  Wheatman,  930  B 


:.  139  77th  Place, 


,  S72  Thomas. 


11  &  p.  Lutaeh,  1 


jalle. 


Ion   Co..  S 


.__„ Williams.  178  3.  Albany. 

John  Williams.  138  W.  fiSth. 
John  Wlnblnd.  6349  3.  Peoria. 
GeorRe  J.  Witt.  9S4  W.  Artesian. 
Albert  E.  Wood.  85  8.  Wood. 
Georjce  Wood,  4540  Prairie. 
WaltLT  Woodley,  693  47th  St. 
Frank  Zandler.  14*0  34th  Place. 
Jacob  Zelnel,  1900  N.  Marshfleld. 
JuUuB  Zuenhlke.  247  W,  Belmont. 
John  ZulewBky.  s845  Drexel. 


DIRECTORY  OF  AMERICAS  CEMENT  INDUSTRIES. 


ILLUfOIS  (Cont'd). 
CHILLICOTHE- 

Frank  Hayilen. 

EIIIb  KlBer. 
CLINTON- 

JBB.  Kirk. 

Wood  Seats. 
COLCHESTER— 

a.  D.  Milts. 

J.  O.  Moon. 
COLLIN9VILLE- 

M.   Bberhart   £  Son. 

Field  BroB. 

Joseph    S.    Juda. 


E.  a.  Dlckeraon. 

R.  Knickerbocker  &  Co. 

L.  M.  Moore  A  Son. 


I.  H.  Palmer. 


W.  H.  -Wright . 
M.   Teager  &  Son. 
Plill   Yeager. 
DECATUR— 
Bachman  &  T utile. 


Lunn  A  Lunn. 

V.  H.  Park  &  Son.. 

Randall  &  Troutman. 
DEKALB— 

Adolf  Peterson. 

Raymond  Rolte. 

A.  P.  Rylan. 

1-.  D.  Splcer. 
DIXON- 

Grels  &  B&um. 

J.  W.  Kelley. 

W.  I.  McAIplne. 
DOWNERS  GROVE- 

Beldelman  Bros. 

W.  J.  Herring. 

H.  H.  Woeirershelm.. 
DWIOHT- 

Ames  L.  Orr.. 

If(!  Witt  Miller. 

MuDiBOn  A  Co. 
BAST   BT,   LOUIS— 
1  A  Co. 


e  A   Keele: 


Ml— 


ThOB  Hani  Hi 

W.   H.   Hill  A  Co,  II— 

Hltl  A  Gaynord.  Bl— 

P.  Joergenaen.  Jl— 

Frank  Keating.  I— ] 
M.  J.  Keeley  A  Co. 
H.  C.  Lake  A  Co. 
M.  McCabe. 

ChftH.  J.  Miller.  L 

M.  E.  Meyem  A  Co.  h.2— 
St.    Loula    Quarry    A    Construction 

Co.  L 

HI— 


R.  J.  Tojo. 
EDWARDaVI  LLB— 
John  ChlldB. 


ILLINOIS  (Cont'd). 

EDWARDSVILLE  (Cunt'd)  — 

B.  H.  Richards. 

C.  H.  SjtIllTnan. 

J.  II.  Theuer.  Ml- 

Joel  Waters  &  Son, 

EPFINGHAM- 
H.    Bergfleldt.  Mi- 

Henry   Relhelraan,  Kl- 

Henry  Sanders. 
G.  F.  Voikman. 

ELGIN- 
Frank  Anderson.  G03  Enterprise. 
Elhannan  Bundy.  412  Fulton  St. 
John  Fluck.  IGG  Hill  Av«.. 
E.  P.  Gerry.  Kl- 

Cbas.     E.    Gteru,    3X    W.    Crysti 

Geo.  A.  Hsil.  ITQ  Center. 

wmia  Hauser.  132  W.  Channlng. 

Fred  W.  Juby,  £30  St.  Charles. 

Oscar  Lllley.  LI- 

Lilly  &  Boersb. 

Jacob  Llnd  A  Son,  340  W.  State. 

Frank  Llndholm,   Blfi  Algona. 

Magnus  A  Russell.  ~- 


Blk. 

L.  E.  Pnim.  156  Milwaukee. 
Peter  M.  Scheflow,  ISO  Mallery  Ave. 
John  G.  Stolle,  SOS  Grace. 
Btyker  A  KIrkpatrlck.  Kl-,- 

ELMHURST- 
Barrensohe  A  Meyer. 


C.  R.  Dut 

BVANSTON- 
A.  Ahlberg. 


James  Huitable. 

Voigta  A  Gans. 

JaB.   Wlgglnton. 
FAIKBURY- 

F.  M.  Baker. 

Ide  Harris. 

Matt  KaTnmera. 

Joe  Paternoster. 
FRBBPORT- 

H.  W.  Banke. 

J.  H.  Hlneline. 

Keller  A   Forry. 

Oils  Hohles, 

P.  W.  Rocker. 

Jas.  Stuart. 

Wad  dell  Bros. 
FULTON- 

W.   A.  Buell. 

A.  D.  Chapman. 

Ernest  Husman. 
GALENA. 

William  A.  Bancroft. 

Jamea  Jackson. 

William   Lelford. 

Carson  Scott. 

Edward  To  pel. 
_GALESBURG— 

A.  P.  Anderson. 

Bartlett  A  KUng. 

John  Bassler. 

Ferry  A  Lewis. 

Hj^;^  &  HunsoB. 
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ILLraoiS  (Cont'd). 

GALESBL'RG  (Confd)- 
John   B,    MacAulay. 


P.  T,  Olson. 

Charlea  Rundqulat. 
M.  E.  Sweeney, 
E.  J.  Zetterholm. 
OAl.VA— 

J.  P.  Glbba. 


Jiunes  McCarthy. 

John  McCarthy. 

Jelt  Parks. 

G«o.  Robinson. 
GRANITE  CITT- 

M.  Hellar. 
GREENVILLE— 

J.  O,  Allen. 

C'  Chapp^. 

S.  Leppard. 

I..  J.  Meyer. 

Jas.  Reed. 

Urban  Wlllamn. 
HARRT8BURG— 

J.   B,   Pord. 

Robt,  Kln^. 
HAKVARD- 

Wm.  Breltenfeia. 

M.  b.  Roach. 
W.  C.  ■WelllnFton. 
HARVEY— 
Joneph   Bloodgood. 

C.  W.  Stevena. 

a.  G.  Van  AlBtlne. 
HTGHLAND- 

I..  BlatCner, 

Edw.  Fonti. 

M.  Uirlch. 

A.    Wlclc. 
HIGHLAND   PARK— 

Henry  Dltmer. 

Olol  LI nd bloom. 

A,  J.  Noerenberg. 

W.  J.  Obee. 

P.  W.  Rectenwald. 
HILLSBORO— 

J.  B.  DreyhuB. 

Frank  Fourer. 

A.  Hennemeyer. 

Opo,  Potter. 
HINSDALE— 

Oatrum  A  Drallroer. 
HOOPE8TON- 

Thos,   SapplDKton. 

D.  M.  etratton. 
JACKSON  V ILLB— 

W.  D.  Robinson. 
Rothwelt  &  Co. 
J.  F.  Smith. 


Waller  Hanaell. 
JOLIET— 

Geo.    M.    Campbell, 
Bldg. 

J.  B.  Lockhart.  6  Scott  St. 

Patrick   HcHugh,   809   N.    ChlcaKO 
St. 

D.  D.  Honahan,  EIS  Baker  Ave. 
KANKAKEE— 

N.  Dufault. 

Louis  Harpln. 

O.  Harpln. 


W.  A.  McGlllls. 
McLaughlin 
C.  Ruehle. 
Donald  Slnclali 

KEWANEE— 
N.  Oranquist, 


KNOXVILLE— 

B.  O.  Krotter. 
I.ACON- 

Conrad   Polntner. 

John  Shaw. 

Geo.  F.  WlKhtman. 
LAGRANGB- 


Albert    Anderson,     £35    KenBlngton 

^  Dawkins. 

[,  Esson. 


LA  salle:— 

Chris  Awe  ft  Co. 

Charley   Bros. 

L.    C.    Gibson. 

Matthlesaen  ft  Hegeler  Zinc  Co. 
LBMONT- 

A.  J.  HelblK,  Jl- 

John  McGrath. 
LE  ROT— 

P.  J.  Lamont, 

T.  W.  Vanatta.. 

A.  S.  White. 
I.EWISTOWN— 

C.  V.  Hushes  &  Bros. 
LINCOLN- 

T,  B,  Davy. 

W.  F.  Hoyle.  18- 

Eugene  McCord. 

A.  L.  Otti. 

Jno,  A.  Simpson. 

Walker  Bros.  N—  - 

LOCKPORT- 

John  EtltlnK. 

Jerry  GtUdo. 

James  GreBory. 

Uerman  Lltner. 
MACOMB—  . 

John  Churchill.  Ml- 

CephaB  Holmes.  LI- 

Johnson  Bros. 

Tlernan  ft  Holden. 

marseill.es— 

Barron  &  Peace. 
William  Molror. 


I,  Google 
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ILLinOIS  (Cont'd). 

MASCO  UTAH- 

John  Bueltner. 

Charles  Clement. 

George  W.  Llsher,  Nl— 

MATTOON— 

C.  R.  Kltiser  &  Bon. 

J.   B.   KInaer  A  Son. 

Loomls  &  Rose.  J— k 

W.  E.  Miller.. 
MELROSE   PARK— 

MENDOTA— 

mam-orlh  &  Co.  Kl— 

Law  &  Barber. 

Henry  Zolper. 
METROPOLI8- 

J,  C.  FarrcU. 

MINONK— 

F.  Tucker.  Nl— 

MOLINE— 

Galiiy  &  Keaser. 
Ea  Quat. 

Ludnlg  &  Hammerqulst, 
Huey  &  Btoutler.  Ml— 

Pierce  &  Lundqulat.  KI— 

MONMOUTH— 
John   H.   Baldwin,  —  — o 

Brodln  £  Duncan. 
E.  A.  Lord  Fuel  &  Ice  Co.        Jl— 
Silas  Flllsbury.  lA— 

A.  W.  Ryan. 


&  Coal  Co. 
MOUNT  CARROIJ— 

W.  E.  Wiler.  Em 

MOUNT  OLIVE— 

Peier  Nlaohlvlti. 

NAPHn.Vll.I.E-- 

A.  H.  Beldelman. 
Ben  J.  Beldelman. 
Lleber  Broa. 

NASHVILLE- 

Wleae  &  Gewe. 
NORMAI^ 

F,  A.  LelBhton. 

ThoB.  Sylvester. 
NORTH  HARVEY- 

C.  W.  Stevens, 
OAK  PABK- 

Jnmea  Barbeau.  Jl— 

J.  Bernard  ft  Co.  Jl— 

Harper  &  BultendorC, 

H,  D.  Malie. 

J,  J.  Marrlaon  A  Co,  &  O'Brien, 

B.  Q.  Merrill,  L— — 
J.  W.  Smith. 

OLNBT— 

W,  A,  Cape.  Ml— 

OTTAWA- 


ILLINOIS   (Cont'd). 

OTTAWA   (Cont'd)- 

Slnnott  BroE, 

J,  J,  Water, 

John  Walter.  Kl— 

PANA- 

Qeorse  Bickel. 

Wm.  McFall. 
PARIS- 

Toblaa  Hippie. 

John   Curtis. 

S.  Santord  &  Son*. 
PAXTON- 

D.  D.  Dunnan. 
N.  P.  NellBon. 

Turner  Bros. 
PEKIN- 

Conklln-Hlppen-Reullng  Co.  Gl — 

T.   B.   Hamilton.  HI— 

E.  Zllnmer  &  Co.  II— 
PF.ORIA— 

James  S.   Allen,   TIS  Hamilton  Ave. 

E.  E.  Beasley,  City  EngliiHr. 

The  BrlBBB  Real  Eatate  CO. 

Coleman  Contracting  Co. 

Doliin  &  Maher,  S.  Adama  and  Oak 


Frank  Hoeppner,   1«  Proctor. 

<}.  Janssen  &  Sona,  230  Wash.  Ave. 

Val,  Jobst  &  Sona,  El— 


Colburn  &  Myera. 

T.  &  H,  Colwell. 

W,  A.  Jeffery. 

Sanders  Brba.   Mfg.   Co, 


II— 


Joseph  Miller  &  8o 

Dl- 

O'Connor  Brothers, 
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8.  Jail 

Eerson. 
Kl- 

Peter  J,  Phllbower, 

TIZ  Wash 

8t. 

X*^irw"schwerm. 

IW 

McReynold. 

Fred  Sletert.  212  S. 

Orange. 

T,  J.  Waason,  403  S. 

Wa^.  St. 

Kl— 

PERU— 

Ferdinand  Haaa. 

U- 

J,  L,  White, 

PETERSBURG- 

Joseph  Bath. 

J.  R,  Carver. 

Nl- 

J.  W.  Carver. 

C.  P,  Hadsell. 

A.  T.  White. 

PINCKNEYVILLE- 

Horry  arovsr. 

A.  T.  Jcnner, 

Qeorge  Rllter. 

U.- 

T.  B,  Turner. 

PITTSFIELD— 

B,  O.  Murphy. 

N 

A,  V,  Wins  &  Son, 

Kl- 

PLANO— 

Llge  Kendall, 

W,  a.  Van  Kirk. 

PBINCETON- 

C,  A.  Brown. 

J,  H,  Brown. 

n- 

Geo-  UcManls  &  Son. 

A.  H.  Peterson. 

L 

PULLMAN- 

QUINCY— 
Robert  P.  Ahem.  821  Jersey. 
Joseph  E.  Ball,  US  W.  IDth  St. 
R.  Bauer  ft  Co. 


CONTRACTORS  AND  I-ARGB  USERS  OP  CEMENT. 


ILLIHOIS  {Cont'd). 

QUIKCT  (Confd)- 
Henry  Brinks. 

Buerkin  &  Kaempen.  Fl— 

Campbell  Brothera,  620  Uampahlra. 
G.  H.  Dicker.  Kl— 

J.  Dunk«r,  Ml— 

Bbert  ft  Shannahan,  609  W,  Fourth 
Bt.  n- 

Conrad  3.  Elkleman.  1007  Lind. 
Adam  Pick.  Kl- 

The  PJack  Lumber  Co..  43S  Brbad- 

John  Quesen,  1825  Oak. 
Wm.  F.  HummerC.  1311  W.  9th. 
Col.  Davis  James,  Sll  W.  9th  St. 
Herman  H.   KampllnR.  720  W.   15th 

St, 
Koch  &  Meyer.  116  Delaware.    Jl— 
Aueust  B.   Menkc,  121  W.  Sth. 

F.  W.  Henke  Stone  &  Lime  Co., 
W.  S.  Front,  ft.  State.         Gil 

William  Menke,  709  Fayson  Ave. 

P.  II.  Meyer. 

Middendorf    Brothers.    B2S    Broad- 

Quincy  White  Lime  Cement  Co..  287 

a.  Front  St.  n- 

Roeder  &  Greeman.  Ol— 

SchalBiek  ft  Baecher  Building  Co. 

Peter  Simons.  1400  Vine  St. 

Henry  B.  TersteBge.  IBIS  Und. 

Joseph   P.  Terategge.  1322  W,   11th 
St. 

Tbeo.  H.  Vonder  Haar,  T3S  W.  11th 
St. 

Bernard  J.  Weners,  S32  W.  11th  St. 
ROCHELLE— 

C.  A.  Hlior.  N 

Joseph   Opdyler. 
ROCK  FALLS- 

A,  J.  Burdick. 

Frank  Hardeaty. 

Peter  Jensen. 
BOCKFORD— 

John  C.  Allen,  411  N.  Winnebago. 

W.  H.  Cook.  Jl— 

Ooodrlch  Construction  Co. 

GuBt  Holm.  Kl- 

Wm.  A.  Keyt.  Kl— 

A.  O.  Larsan. 

a.  Maffloll.  2U  E.  State  St. 
J.  Montleth.       ,  JI— 

P.  Nelson,  1217  Sovonty-thlrd  Ave. 
Reltsch  Bros.  HI— 

Bockford  Art.   Stone  Sidewalk  Co,. 
1135  Fifth  Ave. 

B.  A.  Butledga. 
Thomas  Tole,  1124  Bock. 

Geo,   Wilson.  II- 

BOCK  ISLAND— 
W,  B,  Bailey, 
Wm.  Nevlns. 

Roaenfleld  Bros.  Jl— 

David  Sears. 
John 


F.  W.  Alexander.  Ml— 

C.  A.  Anderson. 

Otto  DalqulBt. 

John  R.  Long. 

Martin  Smith. 

Geo.  Welch. 
SHAWNEETOWN— 

Chtts.  Aah. 

Job.  Bellamy. 

Geo.  W.  Jenkins. 

W.  C.  Jermatns. 
SHELBYVILLB- 

Mlller  Bros. 
SPARTA- 

John  Lewis. 

Wm.  Stumpo. 
SPBINGFIBLD— 

Blggs  ft  Son. 

Breti  &  Son.  Gl— 

John  P.  CulTer. 

Culver  (The)  Construction-  Co.  Qi— 

C.  K.  Cunningham. 


Peter  O'Hare  ft  Son. 


H.  A.  AUen. 

J.  M.  DavldHon. 

Schlater  ft  Son. 
Jaa.  Bchwartl. 

SULLIVAN- 

Hlrshman  Bros. 
J.  O.  Jonea. 
SYCAMORE— 
A.  W.  Anderson. 
S.  T.  Armstrong. 
Samuel  QulBt. 


John  Gannon. 

J.  E.  PoterSeld. 
TU8COLA- 

J.  Bruhn. 

William  BurrgrafF. 

S.  S.  Ooehrlng. 
URBANA— 

A.  Barr. 

Wm.  Beasley. 

John  B.  Bennett 

R.  J.  GUI. 

Jobat  &  Co. 
VANDALIA— 

Henry  A.  Blngaman. 


VENICE— 


Jno.  Williams. 
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ILLINOIS   (Cont'd). 

VIllGINIA- 

John  Dobaoti. 

Sam'l  Sutlerii. 

Jaa.  Turner.. 
WAKSAW- 

John  D.  cntchfleld. 

Ed.   I>ouden. 

Pluene  Bros. 

Wm.  Raleigh. 
WATSEKA— 

Jas.  M.  Strote! 

Wagner  Broe. 
WAUKEGON— 

Frank  Miller. 
Wn EATON— 

H.  D.  Compton. 

J.  De  GraBBe. 

Irving  In  graham. 

SBm'l  Weiaen. 
WHITE  HAH^ 

Thoa,  J.  Grant. 

Wm.  H.  Pritchard, 

Chaa.  Sturdevant. 
WILMETTE— 

Jamea  Crabb. 

Joseph  Helnzen. 

John  A.  McGarry  A  Co. 
■WOODBTOCK— 

John  Connell. 

8.  E.  CunnlnKham. 

John  Uauck. 

C.  Johnson. 

J.  T.  Johnson. 

P.  J.  McCauley. 


Fred  S 


INDIANA. 


ALBANY— 

W.  W.   Furrow. 
AI.^XAVDIUA— 

Orlando  H.  Crider, 
Sam'l   J.    Brandon. 
ThoB.  J.  O'Hara. 
Robt.  L.  King.  ■ 
ANDERSON— 
Dal  ton  &  Tappen, 
C.   H.   DanielB, 
R.  M.  Gill. 
T.  P.    Kelly. 


Wm.    E.    Thompson. 

Van  BuBkirk   &  Bro. 
ANGOLA— 

W.  H.  Maxwell. 

Irving  Blocker. 
ATTICA— 

J.  A,  Foster  &  Co. 

C.  J.  Johnson. 
AUBDHN- 

J.   F.   Aber  ft  C6. 

Long  &  Brandon. 

Picker  Bros. 

Bcott  Walker  &  Co. 
AURORA- 

Wllllam  Piatt. 

John  Scott. 

J.   C.  Wright. 


INDIANA  (Cont'd). 

BEDFORD  (Cont'd)— 
John  Merder. 
Thomas  Whltted,  Jr. 

C.  C.  WHliamion. 
BIX)OU  I NGTO  N— 

Gritty  &,  Walker.  Ki- 

ll cDanlel  &  Jones. 

I.  A.  Pike. 

I«.  M.  Shoemaker  A  Co. 

Henry  H.  Voas, 
BLUFFTON— 

James  M.  DeWltt. 

W.  H.  Krep.  Ml— 

E.  E.  Morrow. 

R.  Pennington. 
BRAZIL- 

CreC shall,  Flag  A  Hlxon. 

Pat  FlUpatrlck. 

Havkln  Hawkins. 

O.  C.  Hawkins. 

Q.  W.   Hawloy. 

Thos.  E.  Hayes.  N . 

Thomas  Keegan. 

W.   F.  Loyd. 

Beeee  Phillips. 

Thorn aa  Phillips. 

Edw.  W.  BmlCh.  HI— 

D.  S.  Teeters. 
Samuel  Warner. 


Van  Bkyhawk  &  Orunewalt, 


Charles  Horn. 

Wm.   West. 
CANNELL.TON— 

Henry  Helm. 

Frank  PauUn. 

John  Uehleln. 
COLUMBIA  CITY— 

Erdman  &  Wynkoop. 


,.  H.  C" 


R,  D.  Gyger, 
William  Hilton. 


Gilbert  &  Everroad.  Ml— 

P.    H.  McCormaok.  Bl- 

Moyer  &   Son. 

Btllllnser  &  Lee.  MZ— 

C0NNER8VILLE— 

Bparka    &   ±>lsborough.  LI— 

Thomas  H.  Stoops.  LI— 

COVINOTON- 

Brown  &  Koeblor,  NI- 

CE A  WFORDBVILI,B- 

Buchanan  Bros. 

M.  J.  Carroll, 

Henry  Clements. 

J.   A.   Harding, 

Fred  Hoffman.  Hll 

Wm.  L.  Hulett.  Jl- 

John  Johnson. 

Ira  McConnell,    US   W.    College   Bt. 

Jas   -M.    Waugh.  HI— 

CROWN  POINT- 

B.  H.  Crow«n.  Ni — 

P,   Hagadorn, 

Jos.  Heinrloh. 
DECATUR- 

B.  Frltslnger.  Jl— 

Miller  a  Wllllanw. 

E.   Wood*  ft  Co. 


CONTRACTORS  AND  LAEGE  USERS  OF  CEMENT. 


IHDIAVA  (Cont'd). 

EELPHI- 

A..   A.  JuUen.  U— 

John  C.  O'Connor. 

Jtfmea  Pierce.  Ml— 

Ira  RInehart, 
DfNKIKK- 

H.  8.  Allen. 

M.  D.  Wood. 
ELKHART— 

*'rank  Bruin  baugh. 

Isaac  Qrltnes. 

Chas.  D.  Kinney. 

Jno,  W.  L,  Moran. 

A.  C.  Smltely. 

N.  Weaver. 

Jacob  Wemt». 

Jno.  H,  Will  lams, 
EL WOOD— 

A.  H.  Benjamin. 

Dehorlty  &  McCandlese.  Hi- 

fi.  H.  Dlgel.  Jl- 

Geo.    W.   Kid  well. 

Prank  V.  Legg. 

Marrlot  ft  Woodruff. 

P.  T.   O'Brien.  I. 

James   Pauley. 
EVANBVILLB— 

Alcorn,  Craft  ft  Idol.  15  Id  Ave. 

W.    Allen,    1049   W.   M    Bl. 

Anchor   Paving  Co.,   128   W.   Water 
Street.  Jl- 

J.    Richard    Anderson,    BID    U.    Sth 

Bedford,   Welkel    &   Nugent.    River 

.front  near  foot  of  Division, 
Jacob  J.  BlppuH.  118  E.  IIUnolB. 
John    T.    Buflen,   300  Olive   St. 
Caden  Stone  Co  .,  US  B.  Ohio.  Hlo 
Cottage     Bldg,     Co.,     801   S,    Water 

Street,  Kl— 

Charles  H.  Davles,  B03  Oakley  St. 
Wm.   H.  Dedrlek,  109  Clark  St. 
Michael  Blpers.  108  Adams  Ave. 
BvansvlUe  Artificial   Stone  Co.,  4^ 

Sycamore  St.  Ill 

Evansvllle  Contract  Co..  cor.  Water 

and  Pine.  El- 

Henry  Q.  Farr,  1001  Division. 
Oearlng    &    Haller    Planing    Mill 

Co..    816  W,    Sth   St.  Jl— 

Oeorge  W.  Goodge,  1308  Walnut. 

J.  J.  Qroenlnger,  100  Walker    St. 
Robert  J.  Hyde,  1615  Main  St. 
Christ  Kaniler,  917  E.  Illinois.    II— 
Patrick  Kelley,  14  Slahlheter  St 
Chas.  A.  Koerner,  I»  W.  Maryland. 
Lannert    &    Rick  wood,    N,    E.    cor. 
Pennsylvania  &  Oakley.  U— 

H,  A.  Lensing,  430  S^cAmore  St. 
Ill 

H,  I^hse  &  Co.,  7-9  2nd  Ave.      Jl— 
Ben],   F.   May  horn,   Jr..   40t   U.   Srd 

Street. 


H,  A.  LENSING,  C"^"*" 
Combined  Curb  and  Gutter 

CcfDcnt  Wallcs,  Etc 
410411  Syumore  St.  Evauvllle.  lad. 


INDIANA  (Cont'd). 

EVANSVIl.l.E    (Cont'd)— 
Jno.  S.  McCorkle  &  Son,  GOO  Upper 

Bth  St. 
John  Oakley,  W  Jeertrson  Ave. 
Louis  Relchert,  Hi  Uadlson  Ave. 
Theo.   B,   RIchlln,    Tth    and   Ingle 

Streets.  in.- 

Wllllani  T.  Seymour,  GOB  4th  Ave. 
Edw.    F.    Sonntag,   GI€  Main   St, 

Hoses   Stinchtleld   A   Bon,   lllS  W. 

Pennsylvania  St. 
Henry  C,  Btruchen,  lOOl  Cherry  St. 
Strucheti  &  Bedford. 
Altwrt  A.  Bwope,  lOOO  Vine  St. 
Louis  C.  Tlnnemeyer,  807  U.  Bth  St. 
Jacob  Voelkel,  1904  Ist  Ave. 
Michael  Weber,  321  Olive   St. 
Otto  Weiss,  525  9.  Garvin. 
FT,  WAYNE— 
Barber  Asphalt  Paving  Co.        Al— 
Geo,  W,  Beers,  HI— 

B.  H.  F.  Brenneler,  207  W.  DeWald, 
John  O.  Brown.  I#—  — 
Joa.   Derhelmer,  177  B.   Jefferson. 
E.  H.  £jhle.  513  Broadway. 

John  Even  &  Son.  323  Hanna. 
Stephen   D.    Fleming.  Gl— 

Wm.  Qeake.  76  Pearl  St.  n— 

M.  A.  Qrothaltman.  2S  E.  «h. 
Hattersly     ft     Sons,   4S  and    «    B. 
Main.  DI— 

James  M.  Henry.  Kl— 

Keller  ft  Braun.  g4  Pear!,  II- 

Frederlck  Kraft. 
Frederick   Miller.  11- 

C.  E.    Moellerlng   ft    Co.,    53    Mur- 

—  n— 


Henry  Trier. 

H.  B.  Walda  ft  Bro.  Kl— 

Wayne  Eng.    ft   Construction  Co. - 

II— 

Worrenburg     ft     Buschlnft.   E.    Su- 

peiior  St. 

P.  W.  Ziemcndoifi,  19  Wagner  St. 


John  A.  Ross, 
PRANKLIN- 

Jefferson  Balser. 
P.   C,   Crowel. 

Jas.  F.  Davis. 
E,  O,  Halstead. 

FRENCH  LICK— 

French  Lick  Springs  Co. 
QARRBTT- 

Emll  Hill. 

JUIlUB    Hill, 

Link  Ober. 
Wells  &  Alman, 
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INDIANA  (Cont'd). 

a AS  CITY— 

E.  L.  McCormaok. 

J.  H,  Stine. 
GOSHEN— 

Jas.   Qra.nl  A  Bon. 

Wm.   H.   Grant. 

W.   W.    Hatch   &   Sons. 

M.  F.  iBbel. 

J,  D.  Kloprcnateln.. 

W.  H.  I.arlmer. 

Latta  Bros.  &  Co. 

J.    A.    Madlem. 

Sflt  A  Aust. 

D.    sutler. 
GREKNCASTLE— 

O.    L.   Earlle. 

R.  3.  Graham. 

Samuel  A,   Hazlett. 

<JhnB.  Schlldmeyer. 

J.  H.  Steele  &  Son. 
GREENFIELD— 

Thomas    J.    Fawrot. 


GREENSBURG— 

Peter  Pickett. 

O.    L.    Pulse  &  Co.  Jl— 

Thomson  &  Keoslng. 
HAMMOND— 

H.  Ahlbom.  T40  State  St. 

D.  L.  Gaskill,  6  KleiliKe  Bldg.  Kim 

GuBlav  Muenlch. 

Henrv  Otto,   E97  Sohl   St. 

Geo.  P.  Prarson. 

William   Pepperdlne,    £43   Plummer 


HUNTINGBURG— 
Em  11   Heldiick. 
Martin  Lorl. 

HUNTINGTON— 
John  Barrett. 
John  DauBherty. 


Hen 


'.   Jack 8 


Martin  Kofh,  1C2  Cllne  St. 

W.   II.  Patterson. 

James  W.  Shocic,  8>  E.  Market  8L 

E.  M.  Stevens. 

Hennan  Taylor  Co. 
Julius  Weellns. 

IN  D  IAN  APOLia— 
Wm.    H.    Abbett,    1T24   B.    Meridian 

Street. 

Alkman  ft  Schwert,  30th  and  Ca- 
nal. Ml— 

Wm.   C,   Allen,   Bl«  N.  Nev 


Joseph    Brennan,    171»    N.     &< 
Henry  J.  Bowea,  608  W.  10th  E 


INDIANA  (Confd). 

INniANAPOI.IS  (Confdl— 

Daria  C.  Bnntin,  17  Claypool  BldE- 
. _ «■! 


Wm.  R.  Corlln,  1301  Brighton  Boul. 
Hlehard  M.  Cash,  40  B.  Wash.  St. 
Chas.    B.   Cleaver,     3331    Graceland 

Ave. 
Albert  Cllne.  302  Lemcke  Bide. 
A.  D.  Cloud.  104  I-!  W.  IKth  St. 
John  Cochran.  815  N.  Illinois.     K2— 
Horace  G,  Coldwell,  1=8  E.  Market. 


J.  K.  Cooper  &  C 


Dorrah   Bros.,   1417  Ottawa. 
Wm.  H.  Dunlap,  1552  Leilngton. 
Joseph  Emst.  IMS  S.  Kew  Jersey. 
Henry  Emstltig,  3S6  N.  "State. 
Joshua  L.  Fatout  S28  N.  Illinois. 

Wm.  Fife    ft  Son,  509    Hajeatic 
Bldg. 

D.  H.  Fisher.  1819  N.  Arsenal  Ave. 
Dan  Foley.  8*0  BngHah  Ave. 
James  A.  Freeland,  13S6  L>ee  St. 
I..   A.   Fulraer,  845  English  Ave. 
Ulen  Bros.,  113  UarrlB. 
Hugh  H.  A.  Grady,  130S  Harlan  St. 
Edward  M.  Graves.  Claypool  Bldg. 
BenJ.   F.   Grant,   !i3o  Arbor  Ave.     . 
M3- 
Saml,  F.  Herron,  463  W.  lEth  St. 
Aivln  P.  Illcks,  10  Fltigerald  Bldg. 
Chas.   H.   HoUman.  1J36  Olive.   12— 
Hogue    &    Gray  den    Const.    Co.,   IK 

Monument  Place. 
Herman  C.  Holle,  S43  B.  Market  St. 
LoulB  C.  Honecker,  13  Palmer  SI. 
Uoosler    Bridge    Co.,    SOI    Indiana 

Trust  Bldg.  Kl— 

Hooster  Construction  Co.,  SOI  Indl- 


t  Bldfr 


II— 


Jacob  D.  KosH.  ms  Gale  (B). 
Indiana     Bermudei     Asphalt     Co., 

Majestic  Bldg. 
Indiana    Paving    Brick    and    Block 

Plant.  1  Hubbard  BIk.  Dt- 

IndianapoUa    Combined   Curb   and 

Gutter  Co. 
Jacks  &  Lebo,  32  N.  I>elaware. 
Thomas     H.     Jameson.     Builders' 

Peter  Joclium,  2l(  Detroit 
Richard  Jones,  809  Torbet. 
-.ufuB     S.     Judd,     1924     Highland 

Place. 
Wm.  P.  JungclauB  Cq.,  83-27  Mass. 

Ave.  Gl— 

August  Kaiser.  £22  N.  Adelaide. 

Wm.FlfaASoH 


STONE  &  CONCRETE  WORK 


G0NTBACT0R8  AND  LABOB  USBBS  OF  OfiMENT. 
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INDLUfA  (Cont'd). 

3  (Cotifd)— 

Wm.  KatCau  ft  Son,  4£4-«  Cedar  St. 

Juliiia  Kellei,  137  Fulton.         Gii 

B.  L.  King.  248  Indiana  Ave.  " 
Broest  A.   Kottlowakl,   i2S  B.  Pine. 
Jt- 
Fred     H.    Laakman.     6(6    W.    St. 

Clolr. 
Frank  Lawaon. 

Iiewts  A  Oraham,  S  tngalls  Blk. 
Henry  Maag,  11  Regent. 
Marlon   Conatructlon  Co..   Baldwin 

Block. 
John   Martin,    227    N.   Alabama   St. 

George  W.  McCray,  2UT  N.  Senate. 
•  Meridian       Conatructlon       Co.,       n 

Virginia  Ave. 
Miller  Bros.,  333  JI.  Adelaide  St. 
Ellhu    W.    MlllUcan.    2401    Martin- 
John  N.  MllUkan.  Sherman  HouM. 
Lynn   B.   Mllltkan,    »2i    Stevenson 

Bldg.  Jl— 

Moon  &  Whltaell.  Nl— 

Wm.  E.  Moon,  90e  N.  Bevllle  Ava. 
Sylvester  Morgan,  1056  River  Ave. 
i>atlonal     Bridge    Co.,     Stevenson 

Bids. 
Wm.  Newton,  lOlH  Oakland. 
Cornelius  8.  Nlemler,  1&43  Lexltis- 


Jl- 

Charles  Fearce.  714  N.  Illinois. 

Wm.    Petrle.    1S34    Highland    Place. 

J.  C.  Plerson  &  Son,  503  Hajestlo 
Bldg.  01— 

Ja».  P.  Pool,  124  E.  Court  St.      Ml— 

Bei-erly  C.  Porter.  607  W.  11th  St. 
Ml— 

Jacob  P.  PrenBch.  1116  Olive. 

Wm.  ProsBer.  1440  E.  Tenth, 

Henry  E.  Relnklng  &  Son.  1016  E. 
Market. 

Riverside  Construction  Co.,  T  Clay- 
pool   BtdfC.  Jl — 

Benj.   F.  Rogers.  V ' 


Ld- 

W.  R.  RubuBh  &  SoDB,  1223  Wood- 
lawn  Ave. 

Benedict  J.  Scblanzer.  133B  Charles. 

Fred  Schrelber,  iHi  Palmer. 

John  A.  Schumacher  Co.,  820  E. 
St.  Clair.  HI— 

Walter  P.  Scott  &  Co.,  27  Keotucky 


Ave. 


Nl- 


HTDUNA  (Cont'd). 

INDIANAPOLIS  (Confd)— 
Ferd  C.  Smock  &  Co.,  127-8  Lemcke 

Bldg.  n- 

J.  L.   Spauldln*. 
Henry  BplelhoS    He    Son,    Box  169. 

Builders'  Eichange.  Nl— 

Geo.   W.   Stanley,   tOSSl    N.   Ado- 

laldr. 
John  Stewart,  1K»  Cornell  Av«. 
Wm.  P.  Stewart  ft  Co.,  U  N.  Ala- 

H,  H.  Symmes  Co.,  Room  2,  Board 

Perslfon    F.    Tall.    30S2    N.    Capitol 

Ave. 
Robert  Thomas,  1798  Northweaten 
Van  Camp  Burial  Vault  Co. 
BenJ.  F.  Wade,  UT  N.  Missouri. 
Western   Paving   ft   Supply   Co.,    ; 

Clay  pool  Bldg. 
The     P.    C.    Weyenberg     Co.,    ft. 

Stevenson  Bldg. 
White  ft  Harrison,  113S  E.  Pratt. 
Joel  Williams,  n  Ingalls  Block. 
Edward  R.  Wolf,  m  I.emcke  Bldg. 
Luke  Woods,  Mil  Tandes. 
IRVINGTON- 

John  Moore.  Kl— 

JBFFfiRBONVILLE— 
Carr  ft  Rader.  HI— 

Adolph  Adams.  Jim 

John  Delbele.  B.  Main  St.  Ol— 
KNIGHTBTOWN- 

W.  L.  Foiworthy.  Kl— 

R.  T.  Overman. 

J.   B.    Snow.  N 

KOKOMO- 

Davld  Fraiae. 
J.   C.   Rayle. 

W.  F.  Huddeli. 
Bpurgeon  ft  Son. 
I^AFAYETTE— 
J.  D.  Boonstra. 

G.   8.    Brown.  J2— 

Henry  H,  Budge. 
S.  S.  Eaton. 
Wm.   O.   Eaton, 
Wm.  Frey. 


Eugene  Bheehan,  «02  N.  Oriental 
Edward  Shlngler.  1010  Sterling. 
Jas.  E.  Shover,  21  N.  Alabama. 
Wm.   E.   Shover,  219  N.  Alabama 


O.   M.   Jumper. 
Henry  J.  Kessener, 
Peter  Levandowskl. 
N.  B,  Hoore. 
Walter  More. 
Parker  &  Teagy. 

Peck  ft  Abett. 
J.  D.   Richardson. 
Sanders  ft  Jamison. 
Snyder  ft  Son, 
Byron  SodderH. 


Hiram  T.  Sink,  609  E.  Michigan, 
Smith  ft  Larrlson.  Hartford  Blk. 
Henry  C.  Smtthers,  a9  W.  Marx- 


Henry  Shattlck. 
LA  P^RTB- 
Chas.  Struss. 
John  P.  Vanklrk. 
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INDIANA  (CootM). 
tBBANON- 
Oeo.   Buaby.  Kl— 

Otlmore  &  Downee. 

wmiam  R.  Grove. 
Ben  Qrovea. 

Perry  C.  BwlKEert.  Nl— 

IilOONIER— 
John  Blddle. 
John  Hays. 
Oeo.  Huaiey. 
— ,  McNutt. 
LOOAN8PORT- 
Wm.     Bailey     (PlcuiterlnK),      B.     8. 

BliulU,  1  W.  Kloenne  (B.  T.). 
Geo.  Barno*  (Cement),  £19  Plum  Bt 
John  E.  Barnes  A  Bom  (Brick  and 

Stone).   228   Front   Bt.  HI— 

David  L.  BuBh  <Stone),  HI  Narth 

Btreet. 
Michael   H.   Blllaon     (Btreet),   mi 

Broadway. 
Andrew  J.  OolUon  (Cement),  1  Oak 

Ausuat    F.    Oleltie      (Brick     anil 

Stone).  415  W.  Maiicet. 
Oeorse    P,    Heltaman  (Brick    and 

Stone),  ins  Oeorse  Bt. 
Wm.    Hupp     (Street),    S18    Linden 

Ave. 
J.  B.  Olbeon  A  Co.  (Brick  &  Btone), 

»3  North. 
Oeorse   W.   Knlxbt   (Cement).   UOt 

Toledo  Bt. 
Jeter  J.  LInnulst  (Brick  A  Btone), 

fl«  -W.  MaRcet  Bt. 
Lux    A    Talbot  (Stone).  I    Elliott 

BldR.  Kl- 

Archlbald      McDonald      (Cement), 


Market  Bt. 
Medland  Bros.  Kl— 

Charles  E.  Morehead  (PlasterinK), 

N.  W.  cor.  Bartlett  and  Kloenne 

(8.  T.). 
Scoti  E.  Price  (Brick  and  Stone), 

cor.  D  and  State  Sta. 
Wm.   B,  Shafer  (Street),  mi  Uish 

Street. 
O.  J.  Stouffer. 
M.    A.     Talhott    A    Co.     (Oeneral), 

Rooonn  a,  Elliott  Bldg.  LI— 

Henry  Weisand  (Brick  and  Stone), 

OS  Miami. 
Orlando  M.  Wemer  (PlaaterlnK). 
N.  S.  Bartlett,  1  E.  Kloenne  (B.  T.). 
Eden     B.     Williams     (plastering). 


1  Ave. 

Henry    J.    Wolf    (Mason),    7»  Bates 

Street. 
Leonard  Wolt  (Stone),  K  Columbia 

Street. 
MADISON- 
John  Foreee.  LI— 

James  White.  l,t— 

HARION- 
Chaa.  W.  Barley. 

a.    M.    Grandy.  Kl— 

Lewie  Hartshorn. 
Wm.  Hartshorn. 
A.  E.  Lawrence. 
i^efTler  A  Bland. 
L.  C.  Llllard. 
John  McDonald. 


INDIANA  (Cont'd). 

MARION  (Cont'd)— 

Miller  A  Williams. 

Faaeo  Peele.  Kl— 

MARTINSVILI^B>- 

Burton   A   Prather.  Kl— 

S.  J.  MandeTlUe. 

Henry  Huas. 
MICHIGAN  crrr— 

JudHon  Alexander,  BT  E.  ttb  St. 
Barker  A  Harkell, 
Chas.  DeWitl. 

Ob  minx  Bra«. 

Wra.   Olnnlnv,   Sr.  HI— 

Runyan  A  Sullivan. 

Auk.  Schneider.  U— 

Jas.  Southard. 
MIBHAWAKA— 

A.    8.   Hess. 

Henry  Schmidt. 
HITCHELI^ 

Reuben  Bareford. 

J.  A.  Colemitn. 

Daniel  Lee. 
MTJNCIE— 

W.  M.  Biich,  614  W.  Main  St 

Qeo.  W.  Breea. 

John  A.  Brown,  TOT  B.  Main  St. 


ad  M.  C^ralner.  Nl— 

Wllllatn  Dakln,  &7  W.  Wlllard  St. 
Thomas  P.  Duke     Sn  B.  Grant  St. 
J.  M.  Gee.  123  N.  Dill  N.  C. 
Michael  Glaser,  1006  Center  St. 
Lee  M.  Glass,  ZtO  E.  Bth  Bt. 
J.  W.  Golenor,  llOT  8.  Beacon  Bt. 
O.   J.   Haser,    B.  W.   cor.   Elm  and 

HlghlaS  Ave. 
Hamilton  A  Snyder,  HO  E.  OlItMrt 

Street. 
Grant  Hancock.  IHG  Klrby  Ato. 
Marlon  Hathaway,  KG  N.  Jackaon 

Street. 
Philip  Hedrtok.  at  W.  Howard  St. 
W.   H.    Hickman,   TIR  Powers. 
Ueo.   H.   Hlsman,  IIT  E.  Seymour 

Btreet. 
Indiana  Bridge  Co.  Dl— 

Levi  Jonea.  U- 

J.  A.  Keener,  Kl— 

Chaa.  E.  Kelllr. 
Oscar  Kleble,  708  W.  Main  St. 
B.  T.  Klser,  SIS  E.  Charles  St 
B.  A.  Leatherman.  41S  8.  Jefferson 

Btreet.  U— 

George  Lowe. 
James  B.  Ludlow,  ST  B.   Howard 

Street.  Kl— 

John  W.  Max.  lEOl  8.  Madlaon  Bt. 

D.  C.  Mitchell,  ai  E.  Howard  Bt. 
J.  S.  Moore. 

Wm.  H.  Moore.  BOT  S.  Monroe  St. 

Morrow  A  Morrow.  Sll  E.  Wash- 
InBton  St. 

Chas.  E.  Nlcewander.  SDT  E.  Jack- 
son Bt. 

John  W.  NorrlB.  SB  Riverside 
Ave..  Riverside. 

E.  J.  Pearson,  alley  between  Main 
and  Jackson,  west  of  PcsnkUn. 

N.    B.    Powers.    MG  Wheellnx  Ave., 

Riverside. 
John   D.    Rldce,    112T   B.    Washing- 
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HTDIAHA  (Cont'd). 

MITNCIE  (Confd)— 
H.  C.  RuBsey. 

laoac  W.  Sayler.  UT  B.  Council  8t 
EJsra  Searles,   SIC    E,   WaabRiKton 

BtreeL 
Martin  Bhafer,  1101  E.  WlllEiril  St. 
Leander  Shaver,  EZL  S.  Grant  St. 
Bamuel  Q.  Shellsr.  cor.  B«rlln  and 

E.   Bhoptiell.  106  E.  Ollturt  Bt. 

Albert  N.  Bbuttleworth. 

D.  M.  Snider.  Kl— 

John  W.  Souden,  1111  E.  Jackson. 

Job.  a.   Btahle. 

Stahle  &  Klegle,  ZLS  W.  Main  BC. 

L.  BtoKdell.  1201  Ponsni  St. 

John  H.  Stover.  SIO  W.  Howard  Bt. 

Cbafl.  Ferd  Van  Deveer,  t2S  N.  J«f- 

feraon  Bt. 
Isaac  W.  Whitemyre,  SM  W.  Main 

Street. 
L.  Q.  Wllllanu,  UT  E.  Charlea  St. 
81m«on  WrlKbt,  1122  W.  22d  St. 
D.  V.  Zimmerman.  1108  W.  let  Bt. 
NEW  ALBANY— 
Squire  BeaCtlc.  1514  N.  lat  St. 
LoulB  Biel,  1S15  Charleatown  Rd. 


Kl— 


NEW  CABTLE- 

ThoB.  J.  Burke. 

aaddla  A  Dlnsle. 

Oubblna  A  Qarvey. 

New  Castle  Brldse  Co. 
NEW  TRENTON— 

Louis  Brow. 
NOBLE8VI LLE— 

Hiram  Avery. 

Jno.  Durfllncer. 
H.  D.  Gray. 
J.  P.  Ilelnmian.  n— 

Helninuinn  Bros. 
Hiram  Hlnes. 
J.  W.  Jackson. 

Isaac  P.  Kelser.  Ki- 

ll. B.  lAnhtim.  Ml— 

CsfStaBort?"  ~ 

Casslus  Wall. 
NORTH  UANCHESTER- 

J.  W.  Boyer.  L 

Jonas  Qrossnlckle. 

J.  P.  NottsKer. 

Jno.  D.  SpurKeon. 
NORTH  VBRNON- 

J.  B.  Miller.  Hl- 

OAKLAND  CITT- 

Chss.  Alexander. 

T.  J.  Bacon. 

Jo.  Beardsley. 

lYank  Llniy. 
0RLBAN8- 

James  H.  Cloud. 
PENNVILI-B- 

Ph  1 1  lips  A  Palley. 
PERU- 

Burke  A  Co.  n— 

Jos.  Qoodall  &  Son.  L 

Lynch  &  Fisher. 

T.M.SUtieU.  J 

Vm.  A.  Uelcher. 
Jacob  —      "    "■ 


INDIANA  (Cont'd). 

PLYMOUTH- 

Wm.  UcDullle. 

Jacob  Ness. 

E.  Price  A  Sons. 

Chas.  Rasen  berry. 
PORTLAND— 

E.  W.  Buck,  Box  SSI. 

Oeo.  Loyd. 

William  Stephens. 
RENSSELAER— 

Jud  Alexander. 

Hiram  Day. 

John  II,  Jeaaen. 

Norman  Bros. 

Warren  &  Rush. 
RICHMOND- 

Chrlstlan      E. 
stone),   22«  8.   .—   — 

James  Cairell   (street  paving).  U4 
N.  nth  St. 

John     T.     Cronln   {street   pavlns), 
SOT  N.  «h  St. 

Henry  Oeers. 

HVederick  Grottetidick  tstreet  pav- 
ing), Ed  B.  »d  St. 

Henry  J.  Hasecoster  (general).  SM 
B.  ISth  Bt. 

Joseph  N.  HodEln   (cenerBl),     cor. 
mh  ft  N.  B.  ue- 

Wm.  Lee,  «t  N.  Sth  St. 

Louok  &  Hill.  JZ— 

Henry   Miller    (street   pavtng).   2SI 
a  Cth  Bt. 

Daidel  r.  O'Neal  (general).  KB  N. 
UA  8t.  _ 

Wm.  BebllnK  (cement  worker),  2S3 
B.  «th  St. 

Qeorge  W.  Simmons  (cement  work- 
ers), £10  N.  Tth  St. 

Marcus  SoBtmeyer.  B— 

O.  W.  Sumption. 

Auk.  A.  Turner. 

Wm.  Wagner  A  Bon,  Ml— 

Frederick  Waking. 
RISING  SUN- 

James  Harris. 

Geo.  W.  Qlbba. 
BOACHDALB— 

Henry  Golf.  N 

J.  W.  Henon. 

John  W.  Sander*. 

Albert  Smltb. 
ROCHBSTER- 

A,  F.  Bowers. 

Carter  A  Onstott. 

Jno.  Hill.  NI- 

Mamh  Hill. 

Rochester  Bridge  Co.  Jl— 

BOCKPORT- 

Elgenman  Contract  Co.  El— 

ROCKVILLE— 

Jo«.  A.  Brit  ton. 

L.  W.   Brown. 

Edgar  Jerome. 

Ferguson  ft  Co.  HI— 

Patton  &  Lang. 
RUSHVILLE- 

Samuel  A.  Glare. 

Oglesby   ft   Kelley.  Jl- 

J.  Hill  Vance. 
SALEM— 

Oeo.  Carroll. 

Ambrose  Shrum. 

Hiram  Smock. 

R.  N.  Owens. 
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moiAWA  (Cont'd). 
SBLLERaBURO— 
Bam«tt  A  SncklETasB. 

8BYMOUK- 
Prank  E.  Short. 

W.  B.  Stewart. 

Wit  hero  Bros. 
BHELBYVILLB- 

Rutler  &  emlth. 
SOUTH  BEND— 

Hugh  Anderson. 

Harry  N,  Barnes  A  Co. 


T,  C.  Barnes  ft  Sons. 
_:._j.  H.  Bruce. 
Henry  O.  Chrlstman. 


C.  H.  Defiees,  315  S.  Tajrior  St 


Jas.   Nelson    (cement  contr). 
Edward  Phllllpa. 
Michael  Pqplelslil  (cement  cc 
Stanley  ft  Shank . 
Studebaker  Broi.'  Hfg.  Co. 

■   SPENCBR- 

Geo.    R.   Babbs. 
LaRose  Branhani. 

Geo.  "C.  Massey! 

W.   P.   ailnhard. 
SULLIVAN- 

Alklre  ft  Martin. 
TELL  CITT- 

John  Clearwater. 

J.  M.  Cooper  &  Son. 

Fred  Mlll«r. 

Frank   Sehoenberger. 
TERRB  HAUTB- 


Chaa. 
The   J 


.   Abbot 


John  B.  Soimedeld  ft  Co. 
Terre  Haute  Artltlclal  Stone  1 
J.  E.  Voorhoes  &  Co.  L 

Cbaa.  Wallace, 

Andrew  P.  Winn.  N 

THORNTOWN— 


a,  A.  Toung. 
TIPTON— 
J,  B.  Johns. 

J.   klbler. 

Porter.   Bowlln  ft  Hadley. 

Aug.  H.  Pape.  .  Nl— 

VALPARAISO— 

John  Llndahl. 

McOilllandy  ft  Hugart.  II— 

vr.    A.    Smith.  HI— 

E.  Vastblnder. 
VEEDEHSBURO— 

Ira  Bogga, 

Gi>o.  W.  Ogan.  Ml— 

Ed  Patten.  Jim 

J.   itoeenberger. 
VEVAY— 

ThOB,  J.  Gordon. 

.  ohn   F.   Plew. 

Chan.  Sabberton. 

jiVed  Sabberton, 

Wm.  Sabberton. 
VINCENNES— 

Thos.  A,   Dawson.  Nl — 

Jas,  Frlese. 

Casper  ft  Wra.  Heyman. 

John  HarClgan.  12  S.  2d  St.       Jl— 

Frank   Katiorke.  DI— 

J.   D.   LaCrolJt.  Kl— 

Joseph  Lawson. ' 


Geo.  W.  Caton. 
Braxton  Cox. 


F.  L.  Glebel. 
Gen.  E.    Hi-dges 
C.  P.  HiBBlnB. 


A.  H.  Judd. 
n,  S.  Judd. 
T.  w.  Kinser  ft  Son. 
Klnlz  ft  Sons. 
Knlsley  ft  Earl. 
Jos.   LAng  ft  Co. 
Jno.  J.  Lents. 
Frank  P.   McGinn  Is. 


Vlncennes  Bridge  Co. 


1  Miller 


1   ft  Co..  «S  Wabash 


Geo.  A,  Peters  ft  Co. 


Thos.  Bridges  Bon. 

Mahlon  A.  Dickover.  Kl— 

Hipskind  Bros.  Jl— 

Jesse  Kunse.  Kl— 

Lambert  Bros, 

Edward  Smith. 

Valentine  Smith. 

Thorne  ft  Williams. 
WARREN— 

J.   O.    Chrlstman. 

Elchorn   ft  Cr^lK-  Nl~ 

WARSAW— 

F.  S.  Ctark.  Li- 

J.  p.  Frush  ft  Son.  Jl— 

WARSAW— 

Allen.  Roberts  ft  Palmer.  U— 

A.  W.  Bates. 

Thos.  M.  Le  Hew  A  Son.        N 

James  C.   Loster.  Nl.- 

WASHINGTON— 

Noah  Bogard.  1100  E.  Grove. 

Brown   Bros. 

John    V!.    Feagans,    TM  W.   Walnut 

Relster  Bros. 
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nmUKA  (Cont'd). 

WEST  BADEN- 

Weat  Baden  Sprlnga  Co. 
WEST   LAFAYETTE— 

Nathaniel  B.  Moore.  N.  Vina  St. 

Sanders  &  Jam! son. 

Samuel  Snyder,  Grant  &  State  St». 

Byron  Sowdera,  Vine  &  Columbia 

WHITING— 

W.  P.   Brunt. 

O.  H,  Hllllard. 

Uahon  A:  Laverty. 

Jerry  O'Nell. 

Wm.  Sclinlderwent. 
WINAMAC- 

Stephen  Parcel. 
WINCHEBTER- 

Oeo.   Yeaser, 
WOLXJOTTVILLE— 

H.  C.  Brown.  Kl- 

lOWA. 

ALQONA— 

A-  H.  Coan. 

Cowan  &  HcMurray. 
AMES— 

A.  L.  Qardner. 
ANAMOSA- 

Davld   Cnadwlck.  Ol— 

E.  C.  Holt. 

J.  E.  Powers. 
ATX-ANTIC- 

Con  Bnrleht. 
BELLE  PLAINE- 

John  Mclntlre.  Kl— 

Faltner  Bros.  Ml— 

BOONK— 

Boone   Brick.   Tile   &   Paving   Co. 


Qeo.  Krlecbbaum. 
Frank  Landelt. 
Isaaj;  Peoraon. 

J.  W.  Sanderaon,  Western   Sap- 
ply  HouB«.  E — J 

CARROLL— 

Hart  &  Mohler. 

V.   HInrichB. 
CEDAR  FALLS- 

Jeff  BlBhop, 

S,  W.  CoomlM  &  Son,  1401  W.  8tb 
St  ^n 

Phil  pot  &  Carrlsan. 


W.  A.  Roblnaon. 


a,  W.  Coombs  W.  W.  CoombB 

S,  W.  Coombs  &  Son, 

CcmcDt  Contractor!. 

Manulacturcrs  (4  Cement  snd  Granitoid 
walliB.  wmcnt  curbini,  roadwat-s.  carriage 

a  tiieclalt)'. 

Lock  Box  143,  C«ter  IWIv.  ■««• 


11- 
11— 


IOWA  (Cont'd). 

CEDAR  RAPIDS— 

John  Anderson. 

Henry   Besler. 

R.  L.  Bowe. 

Boynton    &   Warrlner. 

F.   M.  Brown. 

Cedar  RapldB  Concrete  Paving  Co. 

A.    H.    Connoro    &   Co. 
Doherty   Conatructlon   CO. 

Ford'&  De  la  Hunt. 

^^.    8.    Jackson. 

Jackson  Construction  Co, 

W.   O.    Johnson  A   Sons. 

Murray  Bros. 

John  M.   Null. 

Budd    Snoufer. 

Stark  Bros. 

L.  Wallace  &  Son. 

Wardle  &  Yeager, 
CHARITON— 

D.  A.  Bnslow, 

O.  A.  HouEhland. 

Johnson    A   Best. 

S.   H.   Malloy. 
CHARLES  CITY- 

D.  S.  Churchill. 

J.   Cullln. 

W.  C.   Colllni. 

Henry  Craig. 

J,  L.  Johnson. 

C    Kuhnle. 

Cherli^s  Schroeder. 
CHEROKEE— 

T.   W.    FauB. 

Millard  &  Sy mines. 


W.  W.  Cooley. 

Ketieflck  Construction  Co. 

S.  Shoecraft  A  Son  Co. 


J.  C.  Brazil. 
COUNCIL  BLUFFS— 
L.   C.  Bealey,  UOl  N,  Broadway. 


.  W.  Reynolds    &    Sons.    Ml    Ttb 


E.  Kenney.  Ni— 

UAVENPORT- 

A.  A.  Arnold. 

P.  Connelly.  SOT  E.  10th. 
Corry  &  Wementln  Co. 
Crowley  A  Dlehn.  LI— 
I>avenport  Construction  Co.  El- 
Davenport      Granitoid       Co.,  7t6 

Brady  St. 
Flick     &     Johnson   Const.   Co.,   S3 

Schmidt  Bldg.  O— 

B.  8.    Glaspel.  Kl— 
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IOWA  (Cont'd). 

DAVENPORT  (Cont'd)— 
Wm.  A.  Halt. 
John  Hill,  Jr.  N 

E.  Kobisaat. 
Koltzen  ft  Myers. 
D.  A.  McQIrKln,  2!8  N.  Uth. 
Herman  Oelnch.  Ol— 

Claua  Hohwedder.  Jl— 

John  SoUer.  Ul— 

Adolph  Bteckle  &  Son.  Kl— 

Stoltiman  &  Maurer. 
Tri-Clty  Conit  Co.,  Masonic  Tem- 
_ple.  Otl 

waLsh  Const.   Co.,    Masonic  Tem- 
ple. En— 

DBNIBON— 
C.  Green.  Kl— 

H.  A.  Norman.  Ml— 

DBS  MOINB8- 


J,  W.  Campbell,  Rollins  Bik. 
Capital  City  Bticlc  &  Pipe  Co.  Fl— 
J..  H.  Chenoweth,  IdS  Lyon. 

>t    __ 
Kl- 
J.  W.  Detwiller  ft  Co.  Jl— 

Du  BolB  ft  Co.  L 

Flint  Brick  Co.,  210  5th  St.         Fl- 
Jamea  F.  Hanahan. 
J.  M,  Hatton  ft  Son,. 
O.  P.  Herrlck. 
Jos.  Kehoe, 
J.  H.   Klllman. 

Geo.  B.  Klnff.  Dl.- 

J.  C.  Ltltes. 

W.  D.  Lovell.  Glo 

HHgden  A  aheeley.  n— 

James  Maine. 

Harsh  Bridge  Co.  U— 

Timothy  O'Brien  ft  Co.,  «8  10th  St. 
Peterson  ft  Sampson. 
Signer  &  Smith. 

N.  M.  Stark  A  Co.,  Equitable  Bldg. 
The  Stone  tdtg.  &  Bultdlns  Co, 
J.  B.  Toussalnt.  «K  HIsti. 
Fremont  Turner. 
DOBUQUE— 
Wm.  Baker. 

Blake  Roollne  Co.  Ml— 

Wra,  L.  Bradley.  CI— 

Christian  Burdt. 
Byrne  &  Saul, 
T.  J,  Donahue.. 

Dubuque  Construction  Co.  Li— 

P.  BiHbach. 
B.  J.  Bvana. 

B.  B.  Frith.  U- 

Jas.  Lee,  ZU  W.  Locust  5t, 
Jno.  Llley. 

Miller  ft  Schrelner,  Kl- 

Albert  Key.  II- 

John  Norton.  LI— 

O'Farrell  ft  Norton. 
Jno.  Plckley  ft  Co, 
Portland     Paving    Co,       Jas.     Lee, 

Mbt.,  207  W.  Locust  St, 
Stenck  A  Lineham. 
J.  T.  Stresk. 
Jno.  TIbey.  Jl— 


IOWA   (Cont'd), 

DUBUQUE  (Cont'd)— 
Matthew    Tschirsl    Jr,.    «   H«nlon 


a  &  Waddell. 


EMMETSBURG— 

John  Dooley.  L 

Wm.  Hlttaler. 

P.  R.  Wells. 
E8THBRVILLB— 

F.  Miller. 

Bd,  Nourse. 
FAIRFIELD— 

William  Cook. 

William  Don&ldson. 

ATcble  Gilchrist. 

J.  T.  Mitchell  ft  Son.  Kl- 

Ulchard  Way. 

Jno.  Z.  Wlldman. 
FT.  DODGE— 

Frank  McCano. 
FT.    MADISON— 

Ft.  Madison  Construction  Co.     Jl— 

f!  Pohlmueller." 

Stepben  Sclmlti.  I 

A.   v..  Smith.  Ml— 

GLBNWOOD— 

Fred,  K,  Meyers,  Kl— 

J.  H.  Tipton, 
GmINNBLL- 

R.  G.  Coutts,  Kin 

Geo,  Sampson.  NI— 

H.  L.  Ti^lett. 
HAMBURG— 

Talbert  A  Son. 
HAMPTON- 

C.  W.  Boutin.  N 

C,  D.  Curtis.  N 

Oeo,  E.  Sargent, 

INDBPBNDENCB- 

D.  C.  Bheehan, 
IOWA  CITY- 

John  L.  Berry. 

J.  S,  Farreli. 

Thos,  Han  ion. 

J.  J,  Hoti.  Kl— 


U- 


John  B.  Lauer. 

J,  W.  MetxInKer,  U— 

J.  Osborne. 

Tobeck  A  Co,  N 

Samuel  Tomlln., 
KEOKUK— 

Cameron  A  McUanus.  Fl — 

John  Bastline  ft  Co. 
HcCutcheon  Bros. 

McManus  ft  Tucker.  11— 

Jas,  McNamara  ft  Soni.  II — 
F.  B.  Stamms. 
LBMARS- 

Zach  Byrea.  Jl — 

L.  B.  Faus.  a 

Barney  Kruner.. 

B.  Miller.  Kl— 


CONTRACTOnS  AND  LARGE  USERS  OF  CEMENT. 


IOWA  (Cont'd). 
I.BON- 

J.  P.  Pennlwell. 
LTON8- 

W.  J.  Cook. 

Oeo.  Schofleld. 
MALVERN- 

J.  W.  Bartley. 


L.  B.  WhltBel  ft  Son. 
MAR3HALLTOWN- 
J.  P.  Atkinson. 
C.  C.  Ollnuin. 
Christ  ttelmer. 
J.  Q.  Wodtborby. 

MASON  CITT- 
H.  E.  Bushmnn. 
Fairell  &  Whits. 
Geo.  Qabler. 
W.  P.  aardlnor  &  Co, 
uamar  Sc  Kropf.. 
J.  H.  EiUmar. 
Kason  City  CoiiBtiuction  Co. 

J.  G.  Melson.  322  W.  Uth  St. 
Naramoro  &  Co. 
Geo.  8ynie«. 
Emll  Tobslng. 
IrviDB  Wiles. 
Toiin  clove  Sc  BogBes. 
MONTICBLLO- 
Conner  ft  lAthtttMt. 
Alfred  Frey. 

MT.  PLEASANT— 

Puntle  &  Norman. 
MUSCATINE— 

E.  Baker. 

Fuller  Bros, 
NEW  HAMPTON- 

I.  H.  Roberts. 
NEWTON- 

Bvana  &  Son. 

OELWBIN- 

O.  W.  Eller. 
OSAGE- 

R.  Emmett. 
OSCEOLA— 

Z.  T.  Schropp. 
OSKALOOSA- 

C.  W.  Blake. 

G.  H.  Carlon  ft  Son. 

W.  B.  Hadley. 

Edw.  Mathews. 
Peter  Nelson. 
Wm.  E.  Ritchie. 
C.  P.  Si  pes. 


L.  T.  Crlsman  ft  Co. 
Iowa  Construction  ft  M 
Ottumwa  Brick  ft  Cons 
Geo.  Wit  hall. 
PERRY— 
J.  A,  Burnett. 
J.  J.. Courtney. 
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IOWA  (Cont'd). 

BHBNANDOAH- 

F.  8.  Burkhard. 

Geo.  F.  CotrlU. 

Dunnesan  &  Sullivan. 

M.  A.  Reed. 
SiOUX  CITT— 

L.  N.  AnKBSB. 


L.  Chrlstlanson  &  Co.  N 

Com  Palace  Cement  Works.  P.  P. 
ComoU,  Prop.    Box  W. 


_1.  F.  Hanlon  ft  Co. 
Hansen  Bros. 
Frank  T.  Houx  Co. 


BTUART- 
James  Herron. 
Joseph  Morriioa. 


TAMA- 

F.  W.  BiocUunMn.  Fi 

Tama  Founory  &  Machine  Co. 
TIPTON- 

B.  F.  Bosaert. 

David  Irmla. 

J.  F.  Leefera. 

John  Wickman. 
VILL18CA- 

J.  B.  DahuS. 

R.  Hale. 

F.  W.  Swanson. 
WATBRLOO- 

W.  H.  AlthOUM.  J] 


Chaa.  McDevltt. 
BHBLDON— 

P.  B.  wade. 


D.  P.  Fans. 

Wm.  Hetta. 
Jno.  Uoothart. 
Nathan  Moothart. 
H.  L.  Newton.  Ol  Mulberry  St. 
JohD  Scliifieidaker,   137  N.  Mul- 
beriT  St  Jik 

WAVERLT- 

Krank  H.  Russell. 
WEBSTER  CITT— 

C.  E.  Atkinson.  Jl— 

BrlgK  ft  Klareland. 

F.  A.  CoDklinc. 

J.  E.  Qualienbush.  II— 


T^  F.  Mardla.  Jl— 

KANSAS. 
ABILENE— 

J.  L.  Krufer. 
ARCADIA- 

.A.  H.  Bourne. 
ARGENTINB- 

Brown  &  Dodson. 

Urolllnger  ft  Barrett,  417  W.  Metro- 
politan Ave. 

T.  J.  Enrleht. 

O.  W.  Gully. 
ARKANSAS  CITY- 

J.  H,  Brown. 
ATCH180N- 

n  Stone  ft  Construction  Co, 


Thomas  Seattle. 
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KANSAS  (Cont'd). 

ATCHISON  (Cont'd)— 
M.  J.  ClM««. 

B.  W.  Keliey. 
McAuley  8e  BrynldK- 

a.  B.  witii. 

L.  W!nM. 
CHERH  YV  A  LE— 
AOamB  &  Behnar. 
J.  H.  BrewHter. 
a.  W.   BrewBter. 

InOB.   PottlBTfiW. 

I^  a.  Bkelton. 
CONGORDLA— 

J.  H.  Cieary. 

T,  P.  LittTBon. 

A.  LinvlUe, 

W,  T.  Short. 
COUNCIL  QHOVB- 

Joseph  Axe. 

J.  W.  Colyor. 

F.  a.   Marti. 

L.  Peterson. 
EL  DORADO- 

T.  B.  Appleman. 

M.  M.  Baker. 

W-  W.  Lent*. 

I.  A.  Blch. 

Small  &  SanCord. 

L.  D.  Stewart. 
EMFOKIA- 


;.  Chandler, 
PORT  aCOTT— 

B.  P.  Bowen. 

Ooodlander  Lbr.  Co. 

B.  J.  March. 

John  McDonald.   58!  9.   Main. 

U.  E.  Strother. 
GALENA- 


B.  Llllord. 

Oeo.  W.  McCullouBb. 

W.  H.  Stephenson. 

C.  H.  W.  Hturtrldge, 
GARNBTT— 

J.  W.  Brandt. 

John  Stump. 

Wheel  on  &  Dockendort. 
OIRARD- 

Glrard  Brick  Co. 
HIAWATHA— 

Qrecory  Amann. 

John  Krebs. 

Wm.  Helter. 

J.  K.  Hlrth. 
HOLTON— 

Jefferson  Davis. 

G«o,  N.  Haas. 

Wm.  H.  Wylle. 
INDEPENDENCE— 


n  Construction  Co. 


EABSAS  (Cont'd). 

KANSAS  CITT- 
Allen  &  Allen,  ST  Osa^e  St. 
Allen  &  Dumas,  608  B.  Gth  Bt 
C.  J.  Anderson,  SU  Ohio  St. 
J.  H.  Babbitt,  ia»  Bamett.  St. 
H.  W.  Bachman,  711  1-2  Lyon  St. 
N.  D.  Bass,  aces  Darby  St. 
1.  N.  Bennett.  ISX  N.  Sth  St. 
I.  D.  Blackburn.  820  Everett  Bt. 
J.  L.  BrlKht,  737  Tauromora  St 


W.  J,  Butler,  E 

D.  R.  Caswell.  443  Washn.  St. 

—    ~'      ■     -'4  Banduaky  St. 


_,  .. __1  N.  FlftH  St. 

M.  H.  Deavey,  731  Armstrong  St, 
J.  T.  Dempney,  (60  S.  Flrat  Bt. 
Joseph  Diamond,  38  N.  Second  St. 
Thomas  Downs,  534  Ann  Bt. 
liugene  Dreler,  SU  N.  Ninth  St 


M.  J.  Faublon,  S37  S.  Bait.  St. 
J.  W.  Perpison.  E18  N.  Seventh  St, 
L.  G.  PergTison,  670  S.  Park  St. 
William    Fletcher,    WOO    ArmstTOnff 

Street. 
P.  C.  Foster,  t  Perry  Bt. 
F.  L.  Punk,  MS  Tauromora  St. 
E.  N.  Garcelon,  731  Homer  St. 
Jeremiah  Grlndrod.  344  Ann  St. 
P.  A.  Haser,  iX  N.  Sth  Bt. 
T,  F.  Hannan.  Ol  Naw  Jersey  St 
I.  L.  B.  Henderson.  817  B.  Sth  St. 
J.  M.  HInes.  8»0  Orvllle  Bt. 
W,  P.  House.  720  Parry  St. 
James  Howlson,  113T  Locust  St. 
C.  H.  Inge,  123S  Orange  St. 
P.  J.  Johnson,  63  B.  8th  St. 
J.  W.  Jones.  lOOO  Oaase  St. 
Kansas  City  Cement  Sidewalk  Co. 
Leonard  Kemp,  506  N.  Gth  St. 
P.  H.  Krelsher,  739  Armstrons  Bt. 
John  Lahey.  113  Miami  Bt. 
William  LedbetCer.  713  Everett  St. 


J.  T.  HcCaulley,  G2S  Sandusky  St. 
T.  H.  UcCaulley,  1043  Neb.  Ave. 
Proctor  HcCormick.  1C08  N.  6th  St. 
F.  A.  Melvln.  <S0  S.  gth  St. 
J.  M.  Miller.  T«  Sandusky  St. 
William  O'Connell.  S44  Bamett  St. 
C.  S.  Otto,  «U  New  Jersey  St. 
C.  L.  Peterson,  42T  Dugarro  Bt. 
Prather  A  Rowe.  747  Hlnn.  Ave. 
O.  H.  Reeds,  SO  N.  Sth  St. 
T.  C.  Russell,  an  N.  6th  St 

B.  D.  Ryan.  914  B.  Eth  St. 
Charles  BchloBser.  IHO  Ohio  St 

C.  A.  Bchogren,  272  N.  «th  St 
B.  S.  Sharpe,  2210  N.  10th  St 
A.  H.  Sibley.  4  Franklin  St. 
Joseph  Small,  822  Teuromore  St 

D.  F.  Smith,  m  Splltlog  BL 
J.  A  Smith,  1720  N.  Bth  St. 

J.  F.  Blanley,  817  Bamett  Bt. 
F.  H.  Taylor,  T48  Santord  Bt. 
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'      KANSAS  (Cont'd). 

KANSAS  CITY   (Cont'd)- 

J.  W,  Taylor,  827  B.  Mill  St. 

O.  W.  Thompaon.  dC  B.  Sth  Bt. 

C,  M.  Thorpe.  886  B.  10th  St. 

W.  H.  Weaver,  T«)  Barnett  St. 

T.  J.  WlUlaiM,  as  N.  »tli  81. 

Eugene  Woodcock,  719  Lyon  St. 
LEAVE  NWORTH— 

Chapln  &  Qreerer. 

Owen  Dufty. 


Theodore  Hammett. 

Theodore  H«hD. 

Peter  Roilne. 
McPHERSON- 

John  Baasel. 

J.  D.  HcKtosl«. 

Samuel  Pa.rk«n-. 
OLATHB— 

Geo.  Abbott.. 

U.  UoCarttay. 

Capt.  Carpenter. 

Jas.  COBKTove. 

JeMe  King. 

Jobn  He»toii. 
08WBG0- 

Oeorse  Jonas. 

Pred  Klnslow. 

Jobn  White. 
OTTAWA- 

S.  O.  Dean  &  Co. 

Daniel  Miller. 

Plenon  &  Johnson. 


Frank  Evans. 


Oeo.  Howaril. 
byl  Morsan. 
John  Taylor. 


NlcholOii  Anderson,  903  Lincoln  St. 
J.  M.  HardmEin.  1824  Johnson  SI. 
J.  L..  Medarls.  zmi  Morsan  St. 


John  F.  Van  Meter.  17S1  Poreot  St. 
PITTSBURG— 

Fred  Mowmann. 

A.  A.  Stanart. 

H.  White. 

Fred  WlsncU. 
B08EDALE— 

H.  R.  Cralne, 

ueo.  H.  Johnson. 

J.  H.  Taylor. 


F.  J.  Emery, 
Wm.  Keeler. 

Nelson  Bldg.  end  Hercantile  Co. 
August  Nelson. 
J.  T.  Norton. 
Fred  H.  Qulncy. 
W.  W.  Watson. 
STEHLINO— 
Robert  Alllncton. 
Tboe.  BettlB. 
T.  A.  CarBon. 
D.  Cl(*hom. 
Jno.  Hunns. 
Nell  McDonald. 
Jae.  Morris. 


KANSAS   (Cont'd). 

TOPEKA— 
Frank  Blanch. 
C.  Council. 


John    Rllcble. 
D.  Ii.  Thomaa. 


Frank  Vansant. 
WEIR  CITT- 

Robt.  L,.  Jones. 
WELLINGTON— 

W,  P,  Beaton. 

Cbaa,  Cooper. 

D.  Murphy. 
WICHITA— 

J.  W.  Burton. 

J.  W.  Koonts. 

A.  L.  Laird. 


Davidson  &  t 
J.  Gates  &  Co, 
Jdo.  O-Kelly. 

Standard  Planlns  Mill  m  Bulldlns 
Co.  n- 

Bd  Whlto. 
BOWIJNQ  GRSBN- 

D,  B.  Deannr  H2- 
C.  H,  Smith,  Li- 
lt. Underwood. 

COVINGTON- 
Artlflclal    atone    ft    Tile    Co.,    209 

Park, 
Carl  Bros.,  al  Creaeent. 
Covington  Artlfldal  Stone  Co..  BZZ 

Main. 
B,  L,  Qrelsham.  K2— 

John  McKenna  ft  Son.UDT  Oreenup. 
Jaa.  StefCen. 

T.  W.  Splnks.  Kl— 

Jerry  Sullivan,  8C  Howell  Bt. 
Els  worth    L,    Woods.    Edwards    ft 

Robert  Woods.  IStO  Edwards, 
CYNTHIANA- 

Frank  Aabury, 

J.  R.  Polndexter. 

J.  A.  Smlser.  Ml— 

UANVILLB- 

B,  B.  LiUehay.  n 

R.  J,  Dunham. 

Wm.  King, 
DAYTON- 

f  red  Gerreln.  311  «th  St. 

John  Trapp,  1st  and  Clay  Sts. 

Frank  E,  Walter. 
B  ARLINGTON— 

George  Farnsworth. 

Ben,  F.  Hale, 

Lee  Oldham.  Nl- 

M.  McCord.  N 

FRANKFORT- 

W.  B.  Bos  worth. 

Mftson,  HOKB  &  Co.  CI— 

Mason  A  Ford  Co.  Dl— 

Ben.  F.  Morrison. 

E.  Power,  Agt. 

Roiiser.  Coleman  ft  Hoge.  Ql- 
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KBNTUCET  (Cont'd). 
FRANKL.1N- 

ThoB.  H.  PorO. 
PULTON- 

BlU  Bros. 
QEORGBTOWN- 

J.  T,  Broolu. 

OeOTKetown  Bulldlnr  Co. 
GLASGOW— 

E.  R.  DavlB. 

Oeo.  H.  M&oaneld. 
BARRODSBURO- 

Robert  BdKar*. 

0,  W.  RobardB. 
3.  H.  Smltb., 

HENDERSON— 

Walter  BrBBhear. 

J.  W.  Denton. 

R,  P.  FamBworth. 

Jobn  Haffey. 

P.  C.  Kyle. 

Bd.  HonioD. 

Peter  Hanlon. 

Mundo  &  HcQraw. 
bibeville:- 

Welby  Ebert. 
HOPKIN8VILLE— 

ForbM  ft  Bro, 

Dan  ft  Richards. 

DaFton  BroB. 
LBBANON— 

B.  P.  Powler. 

Hiuxy  Qoodln. 

R.  O.  Qoodln. 

R.  L.  Ooodln. 

Theo.  StroDK. 

James  Brad7. 

1.  L.  Hlllp. 

B.  JtrtiiiBtone. 
Ploua  Bmltb. 

LBXINOTON— 


H.  H.  ft  B.  B.  Col«mie. 
Clark  ft  Howard. 
Combs  Lumber  Co. 
Joaeph  Coyle. 
John  O'BHen. 
LOUiaVILLB- 
Wm.  P.  BAnooii. 


t  Co..  I 


Joaeph   ButterboS.    UU   B. 

Ave. 
Wm.  Carwell.  GO  M. 
B.,  L.  ColBton,  a 

of  27th   St.  .. 

Jamps   Coyne.  —  — ] 

M.  S.   Davison,  1062  23  Bt. k 

P.  J.  Donahue,  UIO  W.  Main  St. 

J.  Quy  Bverett,  U^  W.  Market  St. 

FallB  Cily  ArtUlclal  Stone  Co.,  144 

E.   Main.  Nil 

L,  R.  F'lKB.  «J3  W.  Jerr.  St. J 

Chu.  P.  Fltoh,  Main,  cor.  WvueL 


KENTUCKY  (Coat'd). 

LOLT8VII.LE   (Cont'd)- 
FrpiJ prick   Hoertz. 


E,  A.    LrfiHHler.  —  —J 

IxnilBvlUe  Water  Co.  k 

Louisville  Contracting  Co.,  915  Co- 


Prea.   and   Trees..   W.    Seymour, 

Wgr.  Cement  Dept.  Jit 

Joseph  Novtn,  1717  w.  Chestnut  Bt 

mj 

R.  B.  Park  ft  Co. 

Payne  &  Yatpa.  1127  W.  Main. o 

Lloyd  Redman,  1812  Hancock. 

F.  J.   Siirtran,  612  E.   Ky. n 

d.   J.'  Srlva^.   1931  Ist  St. ] 

D.  Shannahttn  ft  Co.,  GIO  Columbia 

Bldg.  h 

The  8.  W.  Alcatras  AsphKlt  ft  Con- 


ion  Co. 


F— 1 


Charles  StlUer,  1817  W.  Walnut  St 

S.  VauBhan.  Jl— 

F.  Volkmar. 

R.  E.  warren,  1917  W.  Walnut  St. 
Whitney   Artindal   Stme   Co.,    r' 


5th. 


lib 


Wltlard     ft     Cornwall,     Columbia 

BMk.  lib 

Jeremiah  Williams.  780  W.  Walnut. 

W.  A.  Wilson,  lao  W.  Jeff. n 

B.  8.  Wltton,  2641  Beech  St. 
LUDLOW- 

Southem  Contracting  Co.    .      Oi— 

UAD180NVILLB- 

W.  C.  Mann. 

M.  C.  Reynolds. 
MATFIELD- 

J.  C.  Belote. 

Jacob  Hooper. 
MAYSVILLE- 

Pumell  Bros, 
MORG  ANFIELD— 

Mornnfleiu  Con*tr 
HT.  BTBRLING— 

R.  A  B.  Holly. 

Q.  W.  Moore.  Kl— 

Ed.  L.  William.  Kl— 

NEWPORT— 

Peter  Adei  &  Soa, 

H.  P.  AUon,  Mi- 

Harry  B.  Brawler. 
ThOB.  C.  Brown,  £10  Tork. 
Joseph  CoIlBpy. 
ntnlmwons  Bros.,  ISth  and  Brl(h- 

SUaryX.  Behrlver.  HI— 

Oeo.  B.  Smith. 

Choa.  Splnke  A  Son,  IB  B.  Hh.  CI— 

NICHOLA8VILLB- 

R.  A.  Cummlnga. 

OWBN8BORO- 

Bodmr  A  Welch. 

C.  B.  Dawion. 
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EENTUCrr  (Cont'd). 

OWEKSBORO  (Cont'd)— 

J.  N.  QraAy.  Ql- 

C-  C.  Hoopar. 

a«0.  C'.  LlttBli. 

Owensbaro    Tr&nster    A    Contrftot 
Co.  n- 

J.  M.  Wfaltehe&d,  Jr.  N 

J.  H.  Whltahcad  A  Co.  Jl- 

J.  J.  Wllllajna. 
PADUCAH- 

Jacob  BrtdsmMn. 

Chamberlain  ft  Uuiray.  U— 

Joseph  DrlDf  le,  Jr. 

HoUoran  ft  ittckney.  Jl— 

Al,  ilymanh. 

W.  F.  Katterjohn  ft  Bona.  Kl— 

J.  K,  Williamson  ft  Co.  Jt- 

PARIS- 

Ths   Art   Stone   Work   Co.     B,   F. 
Monday  ft  Bon,  Props. 


KICHMOND— 

L.  K.  Blanton. 

D.  H.  Meyers. 

Q.  H.  Meyers. 

Bamuel  Rice. 

D.  Bfaanahan  ft  Co. 

J.  C.  Todd. 

Turpln.  Stone  ft  Co. 
SHEI.BYVIL.LE— 

Morris  Brown. 

L.  H.  amber  ft  Bom 

Timothy  Megane. 

Daniel  0'L.eary. 
SHERIDAN— 

Kirk  Contract  Co. 
BOMERBBT- 

G.  B.  Adams. 
WINCHESTER— 

Maj-shall  Bates. 


Kl- 


Henry  Judy. 
Black  ft  Coon 
J.  ft  B.  White 


ALBXANDRIA- 

Hottman  ft  Wilson. 

Jno.  Runstaang. 

L.  A.  Stafford. 
BATON  ROUQE- 

H.  J.  Alien. 

Jas.  D.  Brown. 

Geo.  liCBK- 

R.  L.  Pruyn. 
donaldbonvilce;- 

J.  Deaiattes. 

J.  DudenhofFer. 

J.  E.  Hebert. 

D.  Landry. 
PRANKLIN- 

home'  PLACE- 

Vlctor  Adema, 

Joseph  Drlngle,  Jr. 
HJ^AWARA— 

R  Nicholson. 
KENNBR— 

Frank  Burke. 

Jourdan  Bros. 
HOUUA- 

BODVllllan  ft  Bergeron. 

J.  E.  Naquln. 


LOOISIANA  (Cont'd). 

KIXJTZVILLE- 

Donovan  &  Daly. 
MANCHO- 

M.  Hanlck. 
MIL,LIKBN'fl  BBND- 

A.  S.  Catthar. 
MONROB- 

I.  T,  Davis. 

H.   C.   VOBB. 

J,  F.  WeUell. 

J.  W.  Wright. 
MOUND- 

F.  A.  Maxwell. 
NEW  IBBRIA- 

Jules  DryfuB.  HI— 

J.  W.  Taylor. 
NEW  ORt^ANB- 

C.  J,  Babst,  1206  8.  Franklin  Bt. 

Barber-  Asphalt    Paving    Co.,    708 
Hennen  Building. 

Belden  ft  Seelay,  SIS  Commercial, 

George  Blanchln,  SU  Baronne  8t. 

Henry  W.   Bond,   850  Baronne  8t. 

Walter  T.  Carey  ft  Bro.,  630  Camp 
Street. 

J.  Catrano,  HM  Toulouse  St. 

A.    Chevalier    Pavement    Co.,    53 
St.  Louis  Bt. 

John  Cleary.  J2— 

Joseph  F.  Codlfer.  8Dt  Qrover.  . 

Charles  F.  Collom  ft  Co.,  S20  Caron- 

dolet  at. 

Sidney  A.  Colougne,  SOS  Perdldo  St. 

Gabriel  CorrBjolTleH,  SIT  Union  Bt. 
Craven  &  Co.,  820  Carondolet  Bt. 
jr.  A.  Craven  ft  Co.,  Carondolet  and 


Gasper  Cusachs,  Sll  Baronne  St. 
Darcantel  ft  I>laBaells,   204  Caron. 


DemMey,  1028  Jacksi 
wick  Englneerlns  Co. 


1028  Jackson  Ave. 


Fabacher    ft    Estalotte,   1519   Canal 

Street, 
j-nlllp  Fath.  GSe  Sth  St. 
Maurice  l-'e!tal.  SM  Magailne  Bt. 
JamBB  M.  Ferguson.  SZS  Union  St. 
John  H.  Gardner,  GOS  TchouplCoulas 

Street. 
George  J.  Glover,   HI  Baronne  St. 
Quir   Dredging    ft   Tlmt>er   Co..   801 

Gravler  St. 
Adolph     H.     Hanemann,     Jr.,     SIT 

Union  St. 
bdward  Hely.  EI3  Canal  Bt. 
John  B.  Honor  &  Co.,  213  Delta  Bt. 
Hunter  ft  Frey,  5H  Canal  St. 
F.  Jahncke.  fil»  Howard  Bt. 
John  J.  Keegan,  3S07  Magailne  St. 
John  M.  Kelly,  m  Carondolet  St. 
E.  F.  Kepllns         —  "    ' 


nen  Building. 
Sheldon  Lyntie.  J2t  8.  Dorgenols  St. 

John   McC    -    ■•" "• 

Robert   U 

Place. 

R.  O.  Memory,  IIT  S.  Derblgny. 
Metropolitan  BuUdlnc  Co.,  Z17  Ba^ 


ctzscii/Goo^lc 
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LOVISIAHA  (Cont'd). 

NEW  ORLEANS  {Comfd)— 

J.  D.  Moody  &  Co.,  Ltd.,  EM  Com- 
mercial Place. 

National  Contracting  Co.,  713  Hen- 
nen  BldR.. 

John  J.  Navo.  2208  Cleveland  Ht, 

jT-eter  Navo.  Z202  Cleveland  at. 

F.  A.  NouUlet. 

Joelah  B,  Outland,  331  St  Charles 
Street. 

rayne   &    3ouhert,   «3   Carondolet 


Stre. 


r  Prola.  722  Touloi 


3  St. 


■1  Paving  Sc  Improve- 
t  Co..  808  Perdldo  St. 
_  _      _     _il  G.  Scott.  SOS  Oravler  Bt. 
Aug.    F.    Slaugerup,    20*   Qodchaux 

BiiIldlnK. 
Hugh  amith,  Z414  S.  Franklin  Bt. 
Southern    Asphalt    PavlOK   Co..    80S 

Perdldo  St. 
Charles  Splnka  &  Son,  121  Carondo- 

Harry  C,  Splnke.  B31  Canal  St. 
R    B    atearnea   &  Co.,   302  Hennen 
BuUaing.. 

Surgl  &  Topp.  1 

William  R.  Taylor.  SOS  Common  St. 
D.  &  J.  Trauehlna.  UM  Sixth  St. 
a.  D.  Von  Phul.  223  Magailne  St. 
W.  L.  Whitlow.  *2B  Oravler  Bt, 
Harry    W.    Wright,    8SS    Carondolet 

OPEI/iUSAS- 

J.  E.  Allen. 

T.  Geo.  Chachere. 

Oeoree  Pulford.  Jr. 
ST.  ROSE— 

J.  M.  Lambert. 

B.    H.   WIlHtord. 
SHRBVBPORT— 

Chatuin  BrOB. 
VILLA  VISTA— 

Robert  Nicholson. 
WATERPROOF— 

F.  M.  McLaughlin. 

MAINE. 


Smith  &  Clark.  Kl- 

Eastern  Contracting  &  Agency  Co. 

BANGOR— 
Davla  &  Grady. 

j^ewla  Robinson,  LI— 

Wm.  N.  Sawyer.  Mi- 

BATH- 
Chaa.  L.  Farnum.  Jl— 

Harry  P.  Healey. 
Richard  Landrigan. 

Read  Nichols  Co.  L 

Geo.  F.  Heed. 
Samuel  II.  Rogers. 


John  G,  A  born. 
McDonald  &  Morrison. 
BERWICK- 
Herman  Lord- 
Matthews  Bros. 


HAUTE  (Cont'd). 

BIDDBFORD— 

Blsaen  A  Grenler.  N 

BOOTHBAY  HARBOR- 

W,  F.  Becker. 

C,  F.  Dodge.  LI— 

Henry  Dollolt. 
BUCKS  PORT— 

H.  F.  Ames  ft  CO.  N 

BRUNSWICK— 

Louis  H.  Barnes. 

Chas.  E.  Hacker.  Kl— 

CALAIB— 

Robert  Walker.  Nl— 

CAMDEN— 

W,  S.  Giles.  -  LI— 

CArtKOLLTON— 

Sidney  Kelley. 

F.  J.  Robinson. 
DEXTER- 

A.  J.  Cobb.  Kl— 

BASTPORT— 

Sea  Coast  Packing  Co.  Al— 

POXCROFT— 

Walter  Dexter. 

Jno.  J.  Folsom. 

Osgood  P.  Martin. 

C.  C.  NlchoU. 
GARDINER— 

J.  w.  Lash.  n— 

HALLO  WELL— 

L.  A.  Bradstreet. 

L.  H.  Hainea. 

Chafl.  W.  Howard. 

H.  A  Lundey. 
KENNBBUNK- 

R.  J,  Grant.  Ml- 

W.  8.  Marah.  Jl— 

LEWIBTON— 

Bearce  &  Clifford.  HI— 

Ovid  Chavaller.  N 

j\elson  Howara,  3S  Lisbon.  D— 

L.  A.  Lewis.  Nl— 

Saml.  Saucier  A  Bon.  N 

MAUHIAS- 

A.  R.  Gllson.  Kl— 
Chaa.   Preble. 

MADISON— 

Johnson  &  Johnson. 
MILLTOWN— 

B.  A.  Wlnchell. 
^ORTH  BERWICK— 

New   England  Concrete  Rooting  ft 
Ebs  Preserver  Co. 
NORTH  DEXTER— 

E.  A.  Flanders. 
NORWAY- 

C.  H.  Adams.  LI— 
Horace  Pike. 

OLD  ORCHARD— 

UuH  Construction  Co. 
OLD  TOWN- 

E)em  T.  Hartwell,  N 

J.  B.  Morln  &  Son, 

Andrew  J.  Sampson. 

Rutus  D.  WadleiBh. 
ORONO— 

ElmT  Llltledeld. 

S,  McPheters. 

Patrick  wall. 
PITTBFIELD—  __ 

Bryant  A  Co.  H- 

Arthur  Llbby. 


.i()t>tjlc 
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MAINE  (Confd). 

PORTLAND— 
EphraJm  Dyer,  Cape  Elisabeth. 
D.  F.  Griffin  &  Bro.,  122  Ezchance. 

X. 

Portland  Rpa  Co.,  23  Pearl.    N 

ThoB.  Shftnnahan,  221  Frajiklln. 
Geo.    H.    Smardon    &    Co.,    22    Ex- 

Jraeph^WeiBtcott,  191  Middle. 
ROCKLAND— 

Chas.  E.  Blcknell.  Gl— 

W.  H.  Glover  ft  Co. 

W.  8.  White. 
BUMFORD   FALLS— 

W.  K.   De  Kosta.  L 

Vlrpl  A.  LInnell.  Nl— 

O'Hernti  &  BomeKSn. 

Rumrord  Falls  Power  Co. J 

8ANF0RD- 

W.  J.  Phil  pot. 
8KOWHEGAN— 

Jas.  A.  Hoxle  A  Sons.  U— 

H.  E.  Baed. 

N.  P.  Reed. 
THOMA8TON- 

P.  A.  Atklna. 
■WATERVILLE- 

M.  C.  Footer.  II- 

Taoonlc  Constnictlon  Co. 

Henry  T.   Wltitera.  Ml— 

HASTLASD. 

BALTIMORE— 

Jail.  H.  Atkinson,  U  North.  Gi- 
ll. H.  Beat,  701!  2d  Ave.,  N.  Pulaakl. 

Jan.  Blden,  cor.  Pratt  and  Parkin. 

Ernest  P.  Brandt,  30  Washington 
St.,  Homeatoad.  N 

Filbert  Paving  and  Const.  Co.,  IHO 
Block   Bt.  El— 

ThoB.  Gardner,  1715  Asqulth. 

Thos.  Grogan. 

Hall  A.  Deahl. 

Jno.  Hits  ft  Bon,  Dl- 

Chas.  A.  Hook.  Jr.,  A  Son.        Jl— 

D.  M.  Larkln.  Kl— 

Maryland  Construction  and  Con- 
tracting Co.,  Equitable  Bldg.. 

Maryland  Pavement  Co.,  EqultablA 
Bldg.  Hl- 

Jas.  F.  HcCabe  ft  Co.,  BqultabI* 
BldK. 

Jas.  P.  McQovern,  209  B.  Fayette. 

Max  B.   Miller,  1430  Patapsco  B. 

John  W,  Paxton,  IS  Maple  Ave.,  W. 

Peaeh  Bottom  Cement,  Tile  and 
Brick  Co. 

Patrick    Beddlngton,    IBM    Asqulth. 


Gl- 

John  H.  Thorman  ft  Co.,  12  McClel- 

Ian  St.  I 

CAMBRIDGB— 
J.  B.   Brown,  Race  Bt.  Jl— 

J.  H.  Hubbard,  Race  St. 
Henry  Patchell,  Travers  St.      M2— 


HASTLAHD  (Coafd). 

CHESTBRTOWN- 

W.  a.  Carroll. 

W.  S.  Colp  ft  Bon. 

P.  B.  Dwyer. 

R.  K.  Pippin. 

W.  T.  Pippin. 
CRI8FIBLD- 

E,  C.  FurnlsB. 

Fred  Gibbons. 


S.  J.  Gibbons. 

C.  W.  Goldsborougb. 

H.  Hayman. 

A.  L.  Webb. 
CUMBERLAND— 

Cumberland  Building  Co. 

G.  H.  Hartz. 

Urban  Miller. 

LoQls  Weber. 

Bllas  W.  Wise. 
PROBTBUHG— 

Puller  Bros. 

Peter  Whetstone. 

Henry  Williams. 
H  AGE  R3TOWN— 

ThOB.  O.  Caxnes. 

John  T.   ClarkBon, 

March  &  Keedy. 
HAVRE  DE  GRACE— 

Geo.  V.  Mitchell. 

Bam'l  Toucbton. 
POCOMOKE— 

H.  B.  Prltchard. 

James  Richards. 
PRINCESS  ANNE- 

Jas.  McAllen. 
ROCKVILLE— 

Tbos.  C.  Groomes. 

Edwin  M.  West. 

Alfred  C.  Worthen. 
BALISBUBY- 

Wm.  N.  BoundB. 

W.  J.  Johnson. 
T.  M.  Shumens. 
W  ILL  1 A  M3PORT— 
J.  Frank  Kreps. 
Miller  Bl-os. 
Bmalti  &  Drake. 

MASSACHUSETTS. 

AME8BURY— 
Frederick  W,  Libby. 
P.  J.  Mulligan. 
Andrew  Wilson. 

AMHERST- 
Allen  Bros. 

Geo.   E.  Bosworth.  in 

E.  J.  Steevea. 
John  Wrlgley. 

ARLINGTON— 
Geo.   H.    Lowe.  J- 

Richard  A.  Welch  ft  Co.  N 

ATTLEBORO— 
Atdeboro  Concrete  ft  Roofing  t 
E.-  O.  Dexter.  L- 

John  Eden.  J 

Grant  Bros.  N- 

BEVERLT- 
Thos.   PltEgibbon.  I 

McSweeney  ft  Cahlll.  N 

James  J.  Welsh  ft  Co,  H 


N- 
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MASSACHUSETTS  (Cont'd). 

BBVBRLT  FABMS- 
Beverly  Water  Dept. 

Connoflr  Bros.      '  Gl— 

D.  LInehan  &  Son.  Jl— 

LlnehBn  &  Son.  Jl— 

BOSTON— 

Abettliaw  Constrnctlan  Co.,  7  Ex- 
change Place.  Ii] 


e  Disposal  Co.,  89 


Joseph  Adolph. 
American  Sewage  I 

State,  Room  ST.  

P.  R.  Bailey.  TO  KIlby,  Room  SS. 
Wm.  Barrett. 

Barnes    Kuffln    Co.,    OS   Tremont, 

Um 

Bay    State    Fire    Proonng    Co.,    1 

Beacon. 
Beacon  Construction  Co. 
Becknrlth  &  Quakenbuab, 
J.  W.  Bishop  Co.  ™ 


DoHlon    Elevated  Railway   Co.,   101 

Milk  St. 

Boston    Tile    ft  Mantel    Co.,    Ml 

Boylston.  ~ 


Walter  F.  Burke,  96  Milk.  n— 

J.  L.  Byms  ft  Co.,  Ul  Devonshire. 
Geo.  H.  Cavanaueh  ft  Co.  11— 

J.   Cavanaugh   ft   Co.  Jl— 

Ethan  R.  Cheney,  IW  Devonshire. 
John    C.    Coleman    ft   Son,   1636   Co- 
lumbus Ave.  • 
Collin 9  ft  Ham,  119  Boston. 
Connery  ft  Wentworth.  H— 

B.  J.  Connolly.  n— 
Timothy  L.  Connolly.  H— 
Cork    Floor    ft    Tile    Co.,    IT    Milk, 

Room  11. 
Cough Un    ft    Ryan.    SO    Columbus 

GeorBB     E.     Crawley,     ^     Tremont 

C.  H.  Crosby       Co.  L 

Patrick  Gushing  ft  Son,  ZI5  Wash. 


3   8.   DriHko. 

O,  H.  Drlsko  ft  Son.  II— 

Eastern    Expanded    Metal    Co..    39 


Devonshire. 
A.  A.  Eston  ft  Co.  n— 

T.  A.  Elston  ft  Co.  L. 

Waiter    M.    Evatt.    186   Devonshire. 

L 

George     E.     Fenn,    94    Blackstone. 

Ed.  S.  Pogarty.  Kl- 

Ganey    ft    Burke,  L 

H.  Gore  ft  Co.,  54  KUby.  Fl— 

Gow  ft  Fobs.  LI— 

Joseph  W,  QrlKB,  2*-V  Cbarlestown. 
Kl- 
R.    Guastavlno    Co.,    19    Milk    St., 

Room  63. 
Aaron  A.  Hall,  a  Central. 


HASSACHUSBTTS   (ContM). 

BOSTON  (Cont'd)— 
H.  A.  Hanaoom  Co.                       Kl — 
Harrle*  ft  Letteney  Co.,  1014  Tre- 
mont BIdf. 
Charles  HarrU,  TO  Kllby. 
C.  A.   Harttlns,                                 Nl- 
Geo.  Hayes  ft  Co.  96  Milk.           Kl- 
T.  J.  Hind,  19  Milk  St.                 Hl- 
Holbrook.  Cabot  ft  Daly,  U40  Tre- 
mont BIiJk.  P 

David  H.  Jacobs  ft  Son,  1ft  Devon- 
shire St.  L 

John  B.  Jacobfl  ft  Son,  Herald  BIdg. 
Jonea  ft  Meehan,   1  Beacoo.   Room 
BJ.  11- 

W.  H.  Keyea  ft  Co.,  96  Milk.        Hl- 
Ghas.  King  ft  Co.  I*— 

John  T.  Langforfl,  TO  Kilby. 


Lawl 


HI— 


<.  W.  Lewis,  192  Devonshire.      Ql— 

A.  A.  LIbby  ft  Co.,  T9  Milk.      L 

C.  C.  Lltchfleld,  69  Pearl. 
Lord  Bros.,  40  State  St. 
Low    Art   Tile   Co.,   19    PortlanO. 
Kl- 
Hazon  ft  Co.  HI— 

•lames  McOraw  ft  Co. 


Patrick  McCarthy. 
Timothy  McCarthy. 
F.  E.  McCarthy. 


Wm.  McEleney  ft  Sons.  N 

Mead.   Mason  ft  Co.,   ESO  Tremoot 

Bldg.  a- 

Geo.  A.   Hedberry.  Jl— 

Metropolitan    Contracting    Co..    96 

Milk. 
Metropolitan  Fire  Proofing  Co.,  IM 

Devonshire. 
Morrill   ft  Whlton  Const.  Co.    Jl— 
Moore  a  Co..  SB  Hlllc 
Moulton  ft  O'Mahoney. 
Munroe  ft  Crockett. 
W.    A.    Hurtteldt    Co..    192    Devon- 
National     Fire     Prooflng    Co.,     IW 

Devonshire. 

H.  P.  Nawn.  I 

New    England    Fire    Proofing    Co., 

ITS  Devonshire,  Room  807. 
New  England  Cement  Coating  Co. 
New  England  Pipe  ft  Cement  Co. 
Kouross  Bros. 

O'Brien  ft  Maley,  IS  City  Hall  So. 
D.   F.   O'Connell.  Ul— 

Joseph  B.  O'Rourlie,  441  Dorcheater 


one  Ware  Co.,  41  Olive. 


Portland  E 


Augustus  C.  Richmond,  lO*  Wash. 

01— 
Roebllng     Conatructlon     Co.,     W7 

Devonshire. 
Thos.  A.  Row  ft  Co.  n— 

W.  H.  Ryan.  11  B.  Bos.  Ml— 

Jaa.  F.  Shaw  ft  Co.,  8  Congreaa. 

CI— 
Simpson      Brothers.      Corp.,      16S 
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UASSACEHSETTS   (Cont'd). 

BOSTON  (Cont'd)— 
Soule,   DIlllnBbam  &  Co.,  S  Oliver 

8t.  L 

gteanig    A    Waterman,    90    Canal. 

N 

Taylor,  Carr  &  Andrews,  U  Federal 

St.  U- 

C.  w.  Trainer  litg.  Co.,  S9  and  SI 

Pearl.  Ji- 

C.   B.    Trumbull   &   Co.,    Tremont 

Bldi.  Jl- 

John   Turner   &   Co..   IS  Milk   St., 

noon  81 
'     iph   Ufbell    &   Co.,    2G   Fanuell 


Joseph 
HRll  I 


United  Statea  Paving  Co.,  EO  State 
-Street. 
Wanen  BiotheiB  Co.,  93  Fedeial 


St. 


Bil 


Whidden  &  Co..  43  Milk.  I 

BdBar  H.  Whitney,  34  Hawley.  Jl— 

Windm  Cement  Co.,  445  AltMny 

■nd  ifiC  Deronaliire.  Gi — 

BRIDQETOWN— 

Keith  &  Hayirard. 

D.  H.  Wilbur.  .  Jl- 

BRIGHTON— 

Neiii  McBrtde. 

BROCKTON— 
Oeorse  Baldwin,  744  Hontello  St. 
John  Caasldy,  51  PerklnB  St. 
D.   K.    Carpenter,   S7   Belmont   St. 
Nl- 
l-.-iilp  W.  Comwell.  iSl  Amea. 
John  Cribben,  it  Roan  Court. 
William  Finn,  iS  Otil  St. 
Andrew  Gale.  43  Pins  St 
Zlna  Harward.  m  Clifton  Ave. 

InnnK  Broa..  243  Howard  St.    N 

W.  B.  Jackson,  G(0  Summer  St. 
A.  JohasoD.  43  Foster  St. 
P.  Lionie.  228  Warren  Ave. 
Chas.  HcDermott  A  Son.  BtS  Pleas- 


Mont  ello 

Bl- 


HItchetl. 

Chas.  W.  HouiT.  Hi  Proaiiect 

Stephen  O'  Connor,  67  River  St. 
Wm.  B.  BtrausB.  122  Arthur  St. 
Kdward  Fremalne,  24  E.  Elm  St. 


B.  H.  Williams.  33  Pearl  St. 
BHOOKLINB  ~ 
Philip  S    Allen,  81  Qreen. 


David  F.   Bums,  G  Blackstone  St. 


John  J.   Donohue,   20  Decatur. 


MASSACHUSETTS   (Cont'd). 

CAMBRIDGEPORT  (Cont'd)— 
A.  A-  BiBton  A  Co.,  W  Broadway. 

n— 

H.  Blston  &  Son.  U— 

Om.  W.  Glale  Lumber  Co.,  MO  Main 

Street.  a2— 

HefCcman  Broa.,   404  Columbia  St. 

Thomas  J.  Hind,  19  Milk  at.        ~ 
Frank  Lamer  &  Son,  14  Mill  St. 
(3«o.  H.  iMwe,  in  Mass.  Ave. 
Samuel  McCuIlock,   4B  Brie  St. 

J.   McDonald  A  Son. 

John  C.  McQliT.  Jl— 

T.  J.  Murphy  A  Co.,  4TI  Main  St. 

Michael    O' Sullivan,    II    Rlvervlew 
Ave.  n— 

Luther  P.  Slavin,  d  Broadway. 

Jeremiah  Sullivan,  2E  Wlllard  St. 

Taylor,   Carr  A  Andrews,   Bumey 
St.,  near  First. 

M.  F.  Tracy  A  Son,  74  Boylaton  St. 

Wm.  H.  Wood  A  Co.,  13  Broadway. 
Dl- 
CHELMBFORD- 

J.  W.  Robinson  A  Co. 
CHELSBA- 

Danlet  CouKhlln.  143  Webster  Ave. 


CHICOPEE- 

Patrick  Beston. 

Beni,  F.  Dotney. 

Michael  Hlckey.  - 
CHICOPEE  FALLS— 

Oscar  A.  Abbe.  n— 

Paine  Bros.  U — 

John  D.  Sullivan. 
CLINTON— 

Devtne  A  HcBrldge. 

Henry  W.  Welch.  Jl— 

Winston  A  Co. 
CONCOHD- 

Lowden  A  Wilson. 

C.  N.  Minor. 

COTTAGE  CITT- 

P.  P,  Bunker. 
DANVER8- 

Edw.  L.  Kelly. 

L.    M.    LlttleBeld.  D- 

DRDIIAM— 

W,   A.    Fales.  Jl— 

E.  B.  Nichols. 
DORCHBSTBR- 

O.  W.  Phillips. 
BAST  CAMBRIDQE— 

J.  H,   Keenan.  J2— 

Wm.  Kelley.  Jl— 

Chas.  Llnehan,  1480  Cambridge  St. 

John  T.  Scully  A  Bro.,  84  First  St. 
PI— 
EAST  HAMPTON— 

John  Cullen.  LI— 

A.  3.  Ferria. 

Qeo.  w.  Hendrlcka  A  Co.  n— 

Jno.  Pepin  A  Son.  El— 

Thos.  Qulnlan. 

A.  T.  Spooner.  MI- 

BAST  WALPOLB— 

Andrew  (Jarberry. 


Google 
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HASSACHITSETTS   (Cont'd), 

BDGEWATER— 

JohD  M.  Devlr.  K 

Tracy  &  StovenB. 
EVERETT— 

■     ~.  BlanchHTd. 


M2- 

m- 


ColBn 

Fesaenden  A  Llbby  Co. 

Lyman  E.  Patera.  N 

FAIRHAVEN-  __  ,  ^_ 

John  1.  Bryant,  AMt.  Supt.  of  StB. 
PALL  RIVER—  _ 

Wllilam  Baattle.  Fl— 

Beattle  ft   Cornell.  n— 

Beame  &  Wilcox.  F 

Herbert  C.  Bryant. 

Callahan   ft  Daley  Co.  H— 

Henry  N.  Casb,  622  Slade. 

Cola  BroB.  HI— 

John   Crowe.  Kl— 

.  Joseph  M.   Darling. 

Jacob  Faah.  Jl— 

E,  L.  CSlHord. 

Hunter  &  AUardlce.  Nl— 

Uhaa.  Leclalr.  Ol- 

Leemlns  ft  Jones. 

P.  J.  McQulllen. 

Powell.  Morgan  ft  Co.  Jl— 

C.  H.  Bears.  1 

Eldonis  C.  Slade.  L 

James  B.  Taylor.  Kl— 

J.  C.  Terry. 

Chaa.   H.  Williatown,    ITl  1 


FITCHBURO— 
Bay  State  Building  Co. 
-Wm.  C.  Carter. 


Jl- 


HASSACHQSETTS   (Cont'd). 


Kelly  Bros. 
Goo.  H.  Mansur. 
E.  U.  Staples. 
N.  HoMmont. 
A.  H.  Saltraarah,  ; 
HOLLI8TON- 
G.  C.  Adams. 
J,  T>.   Shipper. 


John  N.   Grsjit,  15  Appleton. 

Dennis    J.    Landers.  Ol — 

L,  A.  LeFranee.  02— 

Lynch  Bros.  Brick  Co.  11— 
D.  O'Connell  Bona,  188  HamitdeD. 

John  J.  Prew,  8ST  Main.  Fl— 

Hlcburds  ft  Ooddard. 
Rivers  ft  Young. 


Toomey  &  Shea. 
L.    P.    Trowbridge. 
David  E.  Waite. 


Wm.    T.    Herllhy. 

John  R.   Hosmer. 

S.  B.  &  H.  N.  Lawrence.  HI— 

J,  D.  Llttlehale. 

E.  T.  Swift. 

Nathaniel  Varney. 

Wiley  ft  Fobs.  K1- 

FLO HENCE— 

O.  E.  Smith. 
FOXBORO— 

A.  W.   CoombH. 

Albert  Fisher,  LI— 

Geo.  W.   Scott,  LI— 

FRANKLIN- 

Geo.   C.   Dauphinc. 

Geo,  M.  Dauphine. 

G.   W.   Grant,  LI— 

McCarthy  Bros.  Dl— 

GARDNBR- 

John  Leamy.  Kl— 

M.  J.  Ryan. 

Thos,  Wheelen.  Kl— 

GLOOCESTER- 

Wftltor  Creasy,  LI— 

Simon   Garland.  Jlo 

B.  8.  GrlfBn.  II- 
Geo.  E.  Higglna.  ^— 
Wm.  M.  Lane.                                ■'1— 

GREAT  BARRINQTON- 

R.    HlKBlns. 

John  Viola.  Jl- 

GREBNFIELD- 

Bay  State  ConBtructlon  Co.      m— 


N 


Albro  R.  Call.  SE  Jackson. 

Geo.  M.  Cole  ft  Co.  l, 

H.  J.   Couch  &  Son.  L 

-■■"■■  I, 

Kl— 

Geo.   W.   Horn,   G13  Common.     Jl" 
W.  J,  Jones.  Jl— 

L.  B.   Locke.  01— 

J.  B.  Plurce  ft  Co.,  P.  O.  W. 
Smith  ft  Bingham,  Ifi  Sargeant. 

LEE— 
W.  A.  Heaphy. 
F.  J.  Martin. 
Nelson  Martin. 

LBNOX- 
C  E.  Carey. 
James  Clifford's  Sons.  Gl— 

LEOMINSTER— 
Dunn  ft  Ingraham.  Kl— 

Leomlnater  Concrete  Co.  Ltm 

Long  &  Little. 
LOWELL— 
Cyrus  Barton.  Jl— 

B.  J.  Brown, 
Patrick  Conlon,  339  Concord  St. 

L , 

Geo.  B.   Fuller,  1524  Gorham.  Nt— 

Wm.  H.  Fuller. 

Joseph  S.  GUlOW. 

Stephen  W.   Hanea.   Si  Humphrey. 

Joseph  Jalbert. 

L,  F.  KIttredge  ft  Son,  GS  Central. 

Luclen  K.  Leach.  Jt— 

Patrick  O'lleam.  HI— 


OOXTRACTOBS  AXD  ULKGE  USERS  OF  CKMKXT. 


mSSACHIlSBTTS  (ChH^t. 

LOWELL  ir-.Bid'— 

E.  A.  A  A-  A.  Omith.  Ot  CtamL 

1 

SUpleiBn«.Oii 

Bupt.  of  Public  P— 

"  jollD    SwML  lu— 

JtuD€s  Walsb.  IS  H<gli1»Tid  A««. 

W.  H.  Vaid.  la  Hovmrd  St.  L-( 
LTNN— 

F.  H.   BlaladcU.  L-  — 
JajiMS  C.   Bond-  n— 

P.  J.  CusbiDE  *  Co-  L, 

E.   D.   Dearborn.  Kl— 

t..  C.  I>earbora  *  Son.  Kl— 

Hiram  Hook.  >  Orcbard.  la- 
Xhomaa  Hurler- 

jamea  E.  Manning:  U— 

Fred  D.  Mayo.  Jl— 

J(Ao  Sheehan  A  Co. 

E.    E.    StTODt. 

Cbaa.  O.  WarrCD.  tl— 

MALDEN— 
D.  V.  Chaae.  IH  BebDint  St. 
John  If.  Derlr.  «  Oakland  St. 
Edw.  M.  GraOam.  m— 

T.  R.  Howard. 

JohnHHi  Bros..  11  Flor^  Ava. 
Chas.    H.    Kellehcr.  H— 

I>anlel  McDonald.  O  Winter. 
Hlrick  *   Wentwoith.   IT  Ftoaaant 
Street.  " 


Hon 
Patr! 

HANS 

Wro.  H.  Ansell. 
D.  M.  Eddy. 
B.    F.   Gittord. 
L.  M.  Hodses. 
W.  A.   StspIeB. 


II  CL 


W«aley  Baker. 
A.   L.   Ramadell.  Jl- 

BOHCoe  A  Steele,  Kl— 

MEDFORD— 
J.    T.   Basaett.   S  Hicti   St. 
C.  L.  Batchelder,  U)  Monument  Bl. 
Walter  Bates  A  Son.  150  Main  St. 
Irfjuls  O.  Bragdon.  S3  Sharon  St. 
James   S.    Byron,     tS   Sharon     St., 

W.  M. 
Patrick  Connors,  It  Hancock  Ave. 
Wm.  F.  Connors,  122  Mystic  Ave. 
F.   B.   Foster  &  Co.,   8S  Riverside 

Ave. 
Jobn  A.  OafFey. 
Highland  Coal  Co.,   Harvard,   cor. 

Winchester  St. 
Thatcher  E.  LlttleBeld,  OS  Boston 

Ave. 
E.  B.  I>ocke,  74  Florence  St. 
Daniel  McDonald,  Oak  Drove  Bta. 
Medford    Molding  and  Mantel    Co,, 

Winchester  nr.   Harvard.       N 

Milts  A  Baker. 

New  Hampshire  Lumber   Co.,    S$0 


John  C.  Rosa,  X  Harvard  St. 

D.  Sullivan,  23S  Park  St. 

Talbot  Broa,,  Bell  Bock  Bta.,  Mal- 


TlKM.  J.  BarrMt,  Natalia  Ave. 
(.bu.  G.  Bekln  *  Co. 
Tt<s.  Cargtel.  SS  Lielianon  S^ 
F-  G-  Cobjrn  *  Co. 
Fred  E.   £llls,   X  Winthrop  SL 

Joaeirii  aibbono.  IN  Trenton  SL 
W.  A-  GoodDO,  S  Wlnthrop  St, 
C-  U  HotTman,  41  CharlM  8t,  Ml— 
Wilbur  A.   Lynde.  5(3  Lebanon   St. 
Tbomaa  MoKamee,  Mountain  Ave^ 
Jobn  Monahan.  M  Mj-sUc  Ave, 
Win.  HWSB,  Jl- 

Korrts  A  Co..   Linwood  Ave, 
Hmry  R.  Philpot.  X  Del  Ave. 
John  Philpot.  «  Franklin  SI. 
Robert  Philpot.  74  Del.  Ave.      Kl~ 

M  mDLGBOROrOH— 
Thonaa  A  Connor.  Jl— 

WLFORD— 
Cevedalla  Bros. 

Dillon  Bros.  Jl— 

Wm.  Johnston  A  Co.  I^~ 

Norcross  Br«B,  Al— 

Otis  Whitney  A  Son.  Jl— 

UILTON- 
H.  B.  Reld. 
Arthur  H.  Tucker,  Kl— 

MT.  AUBURN— 
Raymond  B.  Halone. 

NATICK- 
D.  J.  Percuson, 

M.  a.   Hall  A  Son.  N 

Cbas.  N.  Twtlor. 

Ernest  T.  Wilson.  N 

NEW  BEDFORD— 
Benson  A  Bulman.  I*—  — 

Charles  O.  BrlBhlmftn.  Jl— 

D.   Herbert  Cook. 
Z.  B.  Davis.  jl— 

Geo.  W.  Oay.  "  - 

Jenncy  &  Bufflnglon. 
Leonard  Keen,  Jr.  J'- 

John  N.  Morris.  „  Jl- 

A.  W.  Perkins  A  Co..  Itt  Hlllman^ 

John  B.  Sullivan  A  Son.  O]  - 
Martin  H.  Sullivan.  ,'^''~ 
Francis  Thorley.  L 

Henry  W.  Tripp.  Iip 

M.  P.  Wood.  Kl— 
N  B  WB  O  RY  PORT— 
Caahmao  Bros. 

John  A.  Oreely  A  Co.  Jl— 
L.  M.  Hatch  A  Son.  JJ- 
Jere  Lunt.  'l!" 
ThoB.  H.  Lunt.  3}— 
C.  H.  Meader.  MI- 
NEWTON—  „, 
C.  E.  Currier.  HJ- 
BuBselt  Freeman.  Jl— 
John    Joyce.  ,  ■»*- 

Stewart  A  Sons.  L 

NEWTON  CENTER— 
A.  C.  Hardy.  . 

C.  H,  A  A.  F.  Ireland.  Jl— 

Arthur  Muldoon.  L 

P.  W,  Stringe, 
NEWTONVILLB- 

Leonard  B,  Coombs.  L 

Higgins  A  NIckerson.  HI— 

Richard  H.  Thode.  N 
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MASSACHUSETTS   (CMt'd). 

NORTH  ADAMS— 
Breenehan  &  PhlUlpB, 
W.  H.  LaiUy,  37  Mafn  St. 
J.  F,  Lyons, 

Porer  A  Hannam.  Hl^ 

Rolln  &  Plante. 

Bheehan  &  Co.  Mi- 

Whitney  BroB. 
H.  C.  Wood  &  Co.  I— n 

NORTH  AM  PTON— 
Wm.  A.  Bailey,  TO  N.  Elm  St.    Jl— 
E,  Laughton,  132  South. 
Geo.  E.  layman.  35  Maple. 
O.  E.  LIvermore.  JI— 

John  L.  Hatliei,  ajs  Blm  St. 

H 

Mather  ft  Whiting. 

Avon   C.    Mathews.  Jl— 

Henry  Mathews.  II— 

L.  G.  Steams,  39  Monroe. 

James  Whalen.  Nl— 

NORTH  BROOKFIELD- 

W,  F.  Fullam.  Hi— 

OAKDALE- 

W.  E,  Chapman. 


PEABODT— 
Clarence  B.  Beckett.  Jl— 
laaac  P.  Knowlton.  Kl- 
Frank  I..   Pitman.  N 

PITTSFIELD- 
Bllladeau  &  Healy.  f!  Bradford. 
O.   A.   Booth.   IS  Kent  Ave, 
J.  H.  Butler  Lumber  Co..  lOS  Felm 
Street.  HI— 

Comeau  &  Hall,   Z3  Hamlin  St. 
Jamts  Devanny,  154  Madison  Ave. 


Gale  Lumber  Co,,  Oak,  near  Lin- 
coln St.  Hl- 

Olenti  &  Cheney.  IB  Clapp  St. 

Hall  A  Dillon.  Klnx  St. 

J.  C.  A  E.  M.  Hall  &  Son. 

Bdw.  P.  Halplne,  Dalton  Ave.  and 
Harvard  St. 

T,  J.  Healy,  IS  Oak  St. 

Howard  &  Mcim^w.  f1  S-nh  St.        II— 

Edwin   L..    Humphrey.    15  Stoddard 

H.  B.  lonea.  U— 

J,  W.  Klrchner,  15«  North  St. 

C.   M.   Markhaii).  1T2  First  St. 
Miller,   Hall   ft   Co.,    a  W.    Housa- 

tonlo  St. 

Miller  ft  Bro.  N 

James  L,  Petlthory,  US  Alder  St. 
Joseph  Rabpsu.  Zl  Pleasant  St, 
Thos,  P.  Blley, 

William  H.  Turner.  U  Lake  St. 
W.  H.  Wallace,  Plunkett.  north  of 

KelloKK, 
Paul  TounK.  SES  River  St. 
PLYMOUTH- 
Geo.  W.  Bradford. 
J.  W.  Churchill.  Jl- 

Geo,  H,   Harlow. 
Bmest  Simpson. 


HASSACHUSBTTS   (Cont'd). 

QUINCY- 
A.  L.   BsJcer.  II 

Bay  State  Building  Co. 
John  Cuahman.  HI 

C.  P,  Oardner  ft  Co. 
Qllcoln  Bros.,  U  Quln 
Harklns  Bros.,    5T  Go 

C.  B.  HuBlon,  Clay  ai 

Johann  Johanaon,  23  Arthur  St. 

Alex  Kann,  It  Columbia  St,   L 

lAurentluB  Klang,  10  Curtis  SL 
W,  F.  Louds, 

S.  N.  Maloney,  SO  Fayette  St. 
Chas.    W,    McKenzle.     2E    Intervals 


Chas.  L,  Prescott. 

Michael  Shea.  SO  Bunker  Hill  Ave. 

Wm.  Shea  &  Son.  Jl— 

AuKuBt   SIberK,   S   NelaoD   St. 

F.  A.  Souther,  9  Bdlson  St. 

Smith  Wellington.  I 

P.     J.     Williams,     5    Independence 

Ave.  N 

RBADING- 

E.  H.  Forbes, 
REVERE— 

J.   S.   Foster  A  Co. 

Asa  Mitchell.     '  HI- 

Hlram  B.  Ward. 

H.    L.    Toung,  L 

ROCKLAND  — 

J.   O.   Lorlnc  n— 

SAJ.EM— 


J.   W.   &  C.    B. 

Jaa.  Fanning.  u— 

Oalmon  ft  Drlscoll. 
Caleb  M.  Kelly,  ET  LoHnar  Ave. 
J.  J.  ft  T,   F.  Mack.  II- 

S.   S.  Merrill. 
E.  F.  Osgood. 

Jos.    N.    Parsons.  n—  - 

ElUab  R.  Perkins,  S  Warren  Court. 
J.  N.  ft  U.   S.   Peterson.  n- 

P.  H.  Sargent.  Nl— 

Tftrdlff  ft  Caron,  U  Endlcott  St 
B,  A.  Tourot, 
J.  B.  Trask. 

Jas.  J.  Welch  ft  Co.  Hl- 

SOMEHVIIiLE— 
T.  Allen,  187  Cedar. 
J.  M,  Andrews  ft  Son.  n— 

Bartholomew  Burke.  342  Lowell. 
Chrlstoiihcr  Burke,   IIS  Cedar, 
Ira  F.    Bumham.  Jl— 

Tlmolhy  F.  CrImmlnBS.  L 

Owen  Cunningham.  78  Wash. 
Edwin  F,   Gushing,  71  Central. 
Theo.  J.  Cushing,  38  Beacon. 
Daniel  A.  Dorey,  16  Appleton.  KJ— 

T.  H.  GUI.  !2  Bonalr.  L 

Andrew  R.  Lewis.  L,— — 

W.  J,  McCarthy  ft  Co.,  ZT  Bonalr. 


A.  Falea  ft  Sons  C 


i.,Cof)glc 


CONTRACTORS  AND  LARGE  USERS  OF  CEUBNT. 


UASSACHQSETTS   (Cont'd). 

SOITH  KRAMINQHAM  (Cont'd)— 

Leroy  F.   Gould. 

EllEUI   W.   MaChewB.  Kl— 

August   SaucEer,  II— 

SPRINGFIELD— 

J.  A,  Augers  &  Bro.  n— 

D.  J.  Bateman. 

Geo,  H.  BlodBet,  3S7  Centml.      Jl- 
T.  P.  Burke. 

Peter  Burke,  U  OsRood.  L. 

i).  J.  Curtis  A  8on.  G2- 

Michael  Curtis,  106  Florence. 

E.  H.  Dodse. 

Jeremiah   R.   Driscoll,  S8E  Uberty. 
G2- 

Gaenler  Bros.  I,—  — 

Wm.    T.   GreKB-  n- 

John   3.   Lane  ft  Son.  Fl-~ 

Fred  T.  Ley  ft  Co.  EZ— 
Maloney  &  Peterson. 

Daniel  W.   Mellen  " 


:   Shea 


Sackett  Bros. 


HI— 


n— 


Vila  A.  Shaw,  St  Dawes. 

D.  D,  Sprague,  8*2  Main. 

Jerry    Shea   A   Bon.  LI— 

SprlnBileld  Conat.  Co. 

8TONBHAM— 
Geo.  H.  NlcholH. 

BWAMPSCOTT^ 

Michael  McDonough.  L 

Tutle  ft  Sdgerly. 

TAUNTON— 
TV.  K,  Blaok,  32  Union.  Jl— 

Abraham  T.   Brtgga.  Jl— 

Hugh  F.  Magee.  Kl— 

Taunton  CotiBtniction  Co.        Em 

UXBRIDQE— 
Newell    ft   SnowllDS   Coo«t.    Co. 


WAKEFIELD— 

Q.  W.  Klllorln. 
WALTHAM— 

W.   A.   Cole  A  Co. 

John   J.   Coolldge. 

Wm.   W.   Hayea. 

T.  W.  Klneer  A  Bona. 

John   Lally. 

Patrick  Maloy  &  Hon. 

F.   W.    McCuflkor. 

John   H.   MeCuBker. 

Peter  J.   OMalley. 

J.   B.   Tolman. 
WARE— 

P,   J.   Nelllgan, 
WARREN— 

John   Keenan. 
WAT  EK  TOWN— 

Thoa.    F.    Kelly. 

Davia  F.  Tripp. 
WESTBORO— 

Daniel  P.  Day. 
WEST  BERLIN— 

Winston  A  Co. 
WEST  CHELMSFORD- 


Jl— 


WEST  EVERETT- 

Michael  Talent  A  Co. 
W  EST  FIELD— 

WilllBjn  Dlneen. 

Geo.   R.   Miller. 

H.  C.  Wood  Se  Co. 


HI— 


MASSACHUSETTS   (Cont'd). 

WEST  MBDFORD— 
Louie  G.  Bragdon,  4S  Sharon. 
H.  A.  Halcomb  ft  Co. 

JohnH.  Norton. 
WEST  NEWTON— 

H.  H.   Hunt.  ' 

Wm.   Kellar. 

Wm.  H.  Mague, 

Thomas  P.  Mague. 

M.  J.  McDonald. 
WINCHESTER— 

Thos.  Qulgley,  !S2  Main. 
WINTHROP— 

Henry  M.  Belcher. 


B.  H.   Orlffln.  U" 

WOBURN— 

F.  H.  ft  A.  P.  Clarrldge. 

J.  M.  Ellla  ft  Co.,  Salem  St.       U.- 

Ellis  ft  Buswell.  m- 

Patrick  Farrey.   12  Hudson  St. 

J.  F.  Kelley,  1»  Arlington  Road. 
WORCESTER— 

F.  L.  Allen.  Kl- 

W.  A.  Beaudette. 

J.   M.  ft  C.  J.  Buckley.  L 

The    Qeo.    V.    Carr   Co.,   OS   Main. 


J-] 


Jl- 


Qeo.  H.  Cutting  A  Co. 

Eastern  Bridge  A  Structural  Co, 

AsaOoddard. 

Geo.  M.  Hubbard. 

H.  L.  Jenks  A  Son.  (  Crystal. 

M.  J.   Kane.  Ji- 

P.  J.  Latchford. 

Henry  Mullen  ft  Son.  Hl- 

NoTcroai  Bros.  Co. 

Roacoe  Norwood. 

Nicholas  R.  Power  &  Co.,  10  Meni- 

field. 

T.  J.   Smith.  L 

Taylor  A  Tyler.  Gl- 

HoracB  Thayer. 

Worcester  ArtlUclal  Btone  Co.,    S 

Bargeaot. 

HICBIOAH. 

ADRIAN- 

Glmbert  ft  Washburn.  K—m 

Hatthes  Bros.  Ki— 

ALBION— 

B.  B.  Brown  ft  Co. 

D«an  &  Dean.  Lit 

Schumacher  A  Son. 
ALMA- 
ANN  ' ARBOR- 

John  Baumgardner,  21T  Eth  Ave. 

William  Biggs. 

A.  J.  KJtson. 

Koch  Bros.,  6G0  Ashley  St 

W.  B.  Plekard. 

Clinton  J.  Bnyder. 


BATTLE  CREEK- 


LI- 
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MICEIGAH  (Cont'd). 

BATTLE  GKEEK  (Cont'd)— 

Durable  Cement  Post  Co. 

Henry  HaHadfty. 

M.  U.  L«wls  &  Son. 

A.  J.  MlUen. 

Miller  £  Munroe. 

A.  M.  Oxley. 

D,  li.  Fage  &  Co. 

R.  W.  Rowe. 

Sleeper. 

Walls,  Cannltl  &  Bherwood. 
BAY  CITY— 

Henry  J.  Beard. 

Hugh  Campbell. 


Wm.  Crampton. 
E,  C.Blokei 
Street. 


BIG  N.  McClellan 


La- 


Henry  Fehrenbach. 

Heuman  &  Son. 

Ueutnan  &  Trump. 

James  Hurley. 

W.  J.  Meagher. 

B,  Morre  &,  Son,  lOt  Van  I 

as  Jefterson. 
The  North  American  Chemical  Co. 


OBbome  tt  Wolfe. 

B.  J.  Perry. 
P.  Ryan.  K 
Henry  Weber,  H3S  6th  Ave. 

BBLDINO— 

Oeo.  Barlow. 

M.  J.  Pratt. 

Bert  Waldoe  &  Co. 

Jacob  Weaver. 

E.   E.  Whitford. 
BENTON    HARBOR— 

Chae.  Hartman.  328  Lorette  Ave 

Douglas  McKellar.  J 

Geo.  A.  Mills.  J 

3.  W.  Pearl.  I 

Frank  P.  Pratt.  K 

BESSEUER— 

John  W.  Eggers. 

Ben  J.  Gerhard  t. 

8.  A.  Lorson, 

Wm.  C.  Marten. 
BIG  BAPIDS- 

eiseph  Dave;,  634  S.  SUte  St. 
emn  Moore. 

A.  J.  White. 
CADILLAC— 

Anderson  &  Cole. 

Wm.   CasBler. 

Stewart  &  Anderson. 
CALUMET— 

John  Bell. 

P.  Donohue. 

John  ProclBSi. 

Fred  Roehm. 

Paul  P.  Roehm.  C 

CAHO- 

Ira  T.  Ames. 

Job,  Hanis.  K 

Wm.  J.  Thompson. 
CHARLOTTE— 

Alva  Campbell.  __  ,  ,      .  .^ 

John  Q.  Riley,  <30  Island  &t 

C.  P.  Warner. 
COLDWATER— 

Jacob  Carpenter. 
Hankie  &  Faust. 
A.  J.  Hanna. 
Moses  &  Raymond. 
A.  N.  Swaet. 


Bl— 


MICHIGAH   (Cont'd). 

DBCATUR- 

F,   B.   Keyea. 
DETROIT— 
Robert  M.  Adams,  4  Lincoln  Ave. 
Albert   Albrecht,    1017   Union   Trust 
Bldg.  HI— 

AlrAtraz      Construction      Co.,      (i3 

Hammond  Bldg. 
.___      ..„     Co.,     UU 


American  Contracting  Co.,  Ltd.,  «IB 

Hammond  Bldg.  D2 — 

B.    Armstrong    A    Co..    SB    Gratiot 

Ave.  Jl— 

U.  Armstrong  &  Co. 
Courtney   F.   Babeock,   M   Howard 

Street.  11— 

Barber    Asphalt     Paving     Co..     «0 

Hammond  Bldg.  Al — 

M,    W.    Bartholomal,    374    Hancock 

Bldg.  N 

Bale  holder,     Wasround    &    Co..     TO 

Atwater  Bt.  Jl— 

Wm.  Becbe,  no  McGraw  Ave. 
Alex.  Bell.  45&  Campbell  Ave. 
P.   A.   Billings  &  Co.,   234  Grlswold 


John  Bolln.  9M  Bellevue  Ave.  N 

George  M.  Bolton.  430  Lincoln  Ave. 

Isaac  E.  Boomer.  L 

Anthony    BrelRnback,    17    Exposi- 
tion Bldg, 
The  E.  A.  Bresler  Co..  16  Lafayott* 


Thos.  Campau  A  Bon. 
Campbell  ft  Layfette. 
Candler   Dock   A   Bridge   Bid.   Co. 
Jl— 
H.  Carew  A  Co.,  ao  Jos.  Cawau 


A.   J.  Carmlchael,  U  Kauter  Bldg. 
Michael   H.   Carrol!   A  Bon.   E84  «h 

L,  F.  Cassldy,  TOO  Lincoln  Ave. 
Thos.    W.   Cflltel.  Jl- 

J.  D.  Chandler  A  Co.,  177  High  St. 
E.  HI— 

Alexander    Chapoton.    Jr.,    40    Fort 

Chase  Construction  Co.,  1321  Majea- 
tio  Bldg.  n— 

Ed.  L.  Chevlllot  N 

John  Cleft.  Nl— 

Cleveland    Siles    Stone    Co.,    19 
Woodward  Ave,  Ki— 

Continental  /    '"  ' 
Antolne  C 


Cleveland  StUx  Stone 

iTn      021-033  tMmmonB  SItw. 
SLVtf        E)cttolt.«lcbia«n. 

Fireproof  Concrete  aid  Expaided 
Metal  Coaslniction, 


It  Walks  and  Curb 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


HICHI6AH   (Cont'd). 

DETROIT  (Con  I'd)— 
Oeo.  IS.  CoflpET,  m  Forest  Ave.  E. 
Hoys  J.  Cram.  Dl— 

ComelluH  J.  Crontn,  2BT  «th  St.  U— 
Croaman  Oregor]'  &  Co.,  4S  Hodgea 

Blds- 
Cununlnes  ConduUt  Co.,  SSO  Union 

Trust  BldK- 


Currle    A    I 
Ave. 


I,  12BD  Jefferson  Ave. 
n.    root   Mt.    Elliott 


HI— 


James  CitttltiK.  1S4  Oi  St. 

John  Dasclike. 

J.  J.  Deppert,  T*S  Beaubeln  St. 

Chas.  J.  Depuy,  STS  Greenwood  Ave. 

Detroit    ArttHcinl    Stone    Walk    & 

Floor  Co.,  S.  W,  Cor.  Hastings  A 

Benton.  Ml— 

Detroit  Cedar   A   Lumber  Co..   SOI 

Chamber  of  Commerce.  N 

Detroit  Cement  &  Bewer  Pipe  Co. 

II— 

Detroit  Construction  Co.,  9  Cleland 

Bids. 
Robert  Dunn  &  Co. 
A.  J.  Dupols  &  Co.,  <1B  Chamber  of 

Commerce.  L 

Alonto  Elltaon.  L 

LouIb  Erard,  154  Park  St. 

ThoB.  Fatrbaln.  Kl— 

Qeo.  Farwell,  150  Willis  Ave. 

Field  &  Hltit'hman.  Jl— 

demons  Fischer. 

John  Finn,  12  Fori  S 


Henry    Freder 


I    Scotten    J 


A.  D.  FrlnKH.  ISS  Adelaide  St. 
GaKTiler  &  Dressier,    2M  Catherine 

Street. 
John  B.  Galvon.  26  Sheldon  Ave. 
Mr,  Gartner,  a  Fort  St. 
Oearlns  Bros.  &  Co.,  L.td. 
General  Construction  Co.,  Ltd.  Kl— 
John  8.  Gentle.  HI— 

G.  W.  Gilbert.  20  Gllman  St.      Ml— 

V.  H.  Goddara,  too  Tbeodoie  St. 

Kil 
Chas.    Goddeerls   &  Co..    295  Town- 
David  Good,  9E1  Russell  St. 
James  Goodman.  1^  l.'ilh  St. 
Peler  C.   Gossaert   &  Son,  111  Mel- 


HICHIGAH   (Cont'd). 

DETROIT  (Cont'd)— 
Heard    Cut   Stone   Co.,    BSE    Lincoln 


W.  M.  Hlbbler,  1221  Trumbull  Ave. 

A.  a.  HollandH.  112S  Vlnewood  St. 

Hueboer  Mtg.  Co.,  St  Fort  St,  Fl- 

Hlram  H.  Hunter.  28  Fort  St. 

J.  G.  HOtsel.  U9  Baltimore  Ave.  W. 

Interior  Construction  and  Improve- 
ment Co.,  33  Peninsular  Bank 
Bldg. 


Interna  tl( 


>..  iiao 

Thomas  Jenner,  91  Shelby  St. 
John  W.  Jones.  917  ISth  St. 
Conrad  Keiley,  667  C-  — ■ 
John  Kendall.  ni~ 

Thomas   Kennedy.   Crawford   Ave. 

N.  Port  St. 
Thomas  J.  Kennedy.  114  14th  Ave. 
O.  R.  King.  100«  Brush  St. 
James  Klngsley.  MT  Bagg  St. 
Aaron  C.  Klnner,  328  Sheldon  Ave. 
Job.  J,  Koerber  &  Co.,  68  Hale  St. 
Georg:e  Kopp,   !3  Dectlofi  Ct. 
Michael  Lally.  93  High  St. 

Anthony  La.n8e.  L 

Wm.   P.   Idngley,   ie3  Elizabeth  St. 

B. 
Wm.     Lappin.    MS    Concord    Ave. 

John    H,    Laurie,    59   Montcalm   St. 

N 

Louis  Lemke,  BO  Cleveland  St. 
Lennane  Bros..  D,  Peninsular  Bank 

Bldg.  Hl- 

Blmer  T.  Lever.  374  Oakland  Ave. 

Lever  &  Hamley.  N 

The  C.    H.   Little  Co.,   340  Alwater 

8t.  E. 
~.   P.  Magann,  47  Campau  Bldg. 


Jas. 


a  St.  ■-■ 


a     Co., 


Archibald    Gra 


I    Fort    St.    W. 


J.    J.    Mason.    3«T    McKlnstry    Ave. 
LI— 
W.     H.     McCausland     &     Son,     lit 
Lariied  St.  W.  Nl— 

Duncan  H,  McDonnell,  813  Din  St- 
John  Mcl^aughlln  ft  Co.,  759  4th  St, 
L.  G.  McEdwards,  803  Lincoln  Ave. 
Herbert  A.  Melr.  430  Gratiot  Ave, 
Nl— 


Randall   Mitchell. 


Otto  B.  C.  Guellch. 

Bldg. 

J.   A.  .Hatwrkorn.  II- 

James  Hanley.  40  Fort  St.  w.    Hl- 
HorcuB  &  Lange. 

James  8.  Hardie,  lOSfi  4th  Ave.    Jl- 
James  Hartness,   499  Joos.   Campui 

J.  H.  Harvey.  181  Lincoln  Ave. 


nd 


Union  Trust 


Patrick  Moran,  40  Fort  St. 
Morrison  Granolithic   ""- 
ThoB.  Mulr  &  Son.  11 
Bldg. 


Nicholson   Mfg.   Co.,   4M   Brooklyn 


S: 
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MICHIGAN  (Cont'd). 

DETROIT  (Confd)- 
Prank  Odlen,  S37  Clinton  Ave. 
Hugh  J.   O'Donnell  &  Son,  40  Fort 


HICBIGAK  (Cont'd). 

DETROIT  (Cont'd)— 

Board  of  Witei  CommiMionera. 
Western     Roc  it    Asphalt     Pav,     & 

Roortng  Co.,  S.  W.  Cor.  IllinolB  St. 

and  D..  Q.  H.  &  M.  Ry. 
WestlnKhouse.  Church,  Kerr   &  Co. 
John  White.  TW  Sth  St. 
Thoa.     a.     Whlttaker,    189    Selden 


Ferdinand  Forath,  878  2Eth  St.    Fl— 
Julius  Porath,  HS3  ISth  St.  Jl— 

John  W,  Power,  1«  Wayne  St. 
Leonard  Price,  137  Longley  Ave. 
Win.  H.  Pocock.  n— 

Nelson  B.  PralgB,  Nl— 

Putnam  &  Moore.  «  Fort  St.  W. 
Raymond  Bros.,  Z3fl  Bags  St. 
H.  J.  ReadlnB  Truck  Co.,  16  Wood- 

brlQES  St.  E. 
Henry  Rebbeck.  ZSS  Merrick  Ave. 
Wm.  H.  Reich,  CO  Pulford  Ave,  Kl— 
Geo.  Reynolds,  84^  Superior  St. 

K.  K.  Roberts  &  Co.  N 

H.   Robertson   &    "        —    ~     - 


Archibald  S.  Wood,  3C2  Aah  St. 
Julius  Zander,  1030  ISth  St. 
DOWAOIAC— 

0.  B,  Bishop, 
Man    &   Andrew. 

DURAND- 

Durand  Paving  Co. 

N.  Goodyear, 
EBCANABA- 

J,  W.  Laraon.  J 

John  S.  Lindsay.  1 

McKenntt  A  JanBon. 
FENTON- 

T.  Abbey. 

R.  T.  Brock. 

1,  Downa. 

Allen  C,  Frost,  N- 


Mlcbael  Ryan   ft  Son,  jH  Iron  St. 
Wm.  H,  Savory,  924  fflth  St. 
Hilary  Bchaefer,  US  Hacomb  St. 
Edward  Srhafer,  3«S  Macomb  St. 

John  F,  Sc.haentnft,  N 

SchllUnger  Bros,.  0.  W,  Cor.  lllInolB 

&  D.,  G.  H.  &  M.  Ry.  li— 

John   P.   Sehmltt,  H- 

Scholl  Bros.,  40  Fort  St,  W.        K2- 
Thos.  P.  Sheehan,  92  Spruce  St. 
John    N,    Singleton.    3GS   Frederick 

Ave. 
G.    B.    Bmlth   &   Co.,    1209   Majeatlc 

Bldg. 
J,  E.  Smith.  S.  W.  Cor.  Forest  Ave. 

and  D„  G.  H.  &  M,  Ry. 
John  M.  Spauldlng,  40  Fort  St.  W. 


Spltiley  Bros.,  83  Bea 


Stelfen  Bros.,  40  Fort 
F.  B.  Stevens,  12  Grll 
Sam' I  Stringer. 


GRAND  RAPIDS— 


B  Curtis  &  Co. 

Geo,  H,  Davidson.  II— 

K.  Dykema  &  Son, 

Bast    Grand   Rapids   Sidewalk  Co., 

40  Barth. 
Fred'k   Gllner,   461   Grandvllle  Ave. 
William  Glauz,  286  First. 
Orand  Rapids  Bridge  Co.  Ilk 

Grand  Rapids  Sidewalk  Co.,  1*9  Ot- 

Qranlte  Stone  Co..  BT  Kent, 


Central  Ave. 
Thomas  Bros,  &  Co.,  Til  Hammond 
Bldg.  1—  — 

Wm.  H.  Travpne,  335  5th  St.        Jl— 
Trick  Bros.,  Ea  Mullett  St. 
B.  F.  H.  Trumbull,  Zi  Sidney  Ave. 
Venellan  Marble  Mosaic  Art  Co.,  9S 

Brush    St.  L 

Vinton  Co.,   126  Woodbrldge  St.   B. 
Fl— 
Walter  S.  Vlvler,  189  Avery  Ave. 
Gideon  Vlvler  &  Son,  Hi— 

John   Wagner,    731    St.    Aubln    Ave. 


James  MoDermott 

H.  P.  Miller,  ZOe  Sinclair. 

J.  C.  Murray,  23  Hallley  F" 

~        Ml, 

- a 

Wm.  C,  Osbun. 


.,Cot>^lc 


CONTEACrORS  AND  LARGE  USERS  OF  CEMENT. 


Jl- 


MICmGAN   (Cont'd). 

GRAND  RAPIDS  (Confd)— 

C,  H.  Pelton. 
John  Powers,  104  Hover. 

A.  H.   Pranse.  334  N.  Ionia. 
H.  M.  Reynolds  &  Son,  cor. 

and  Campau. 
RowHon  &  Son.  ' 

Leonard   Schneider,,   M6  Casa  J 

B.  W.  Seamana.  97  N.  OttaB_. 
Valley  City  Artlflolal  Stone  Co. 

D.  W.  Vandermeiilen,  5!S  Ottowa. 
G.  B.  wmlamB,  30  Henrietta.. 

GREBNVILI.B— 
W.  R.   Holden. 

HANCOCK— 
Gauthler  Broa.  la- 

Andrew  Johnson.  HI— 

A.  P.  Wilson.  L 

HASTINGS- 
CO  vert  O.  Freer. 

-    HastlngB  Cement  Walk  Co. 
HILLSDALB— 

B.  J.  Corlett  &  Bon.  L 

P.  M.  Stewart. 

HOLLAND— 

Bosa  &  BohlluB.  Ml— 

Prank  Ortlng. 

Peter  Ortlng. 

T,  Ten  Hon  ten. 

Evart  Takken. 

Van  Kyk,  Halmera  &  Co.        N 

Wm.  Wanroy. 
HOMBR- 

B.  J.  Harlow. 
HOUOHTON- 

McCurdy    Bros,  N—  — 

Northern  Const.  Co.  Nl— 

Raahlelgh  Bros.  Ml— 

MOWELL- 

C.  C.  Schaffer. 
John  Tunnard. 

HUDSON- 

Wm.  CoppluB. 

John  McOlnnla. 

S.  Pet  tit. 

Wm.  Sharr. 

Joe  Wolf. 
lONIA- 

CrootCshank,  Somers  &  Co.  Ji— 

O.  Wttterbury.  N^ 

IRON  MOUNTAIN-  . 

Mat  Arbon. 

John  Baptlste. 

B.  Meyers. 

Parmalee  &  Son.  N 

W.  H.  Sweet. 

IBONWOOD— 

Olson  A  Bergqulst.  N 

IBHPBMING- 

John  Anderson. 

i„UBtav  Lindbom. 

Alex.  Swanson. 

John  Wahlman  &  Bon.  N 

ITHACA- 

Irtt  Bovee. 

John  Bronson. 

Orrln  B.  Churchill,  Bos  O. 

J.  Hall. 

Cha«,  Kerr. 
JACKSON— 

Geo.  Brady.  Nl— 

T.  C.  Brooks  &  Son. 


MICHIGAN   (Cont'd). 

JACKSON  (Confd)— 
C.    A.    Howind,    15    Dwlght    Bldg. 

N 

LoulB  Jagnow,  1(0  Johnson. 
Robert    Lake    Co..    Liberty   A   Mll- 


E.  C,  Van  Leuven.  Bennett  BIdg. 
Bobert  Way.  322  Backus. 
JONESVILLB— 


O.  W.  Brundage.  Kl— 

Frank  FlalU.  Kl— 

ProbenlUB  &  Huwlller,  Kl— 
Peter  Gahy. 

Bobort  U.  Gallup.  N 


Peter  Vandepalder,  308  Burr  Oak. 

Wm.   L.  Welsh,  Jl- 

LAKB  LINDEN- 

Calumet  &  Hecla  Mining  Co.      Al- 

Rohm  &  Richard. 
LANSING— 


Woodcock  &  Neal. 
LAPBER— 

G.   F.    Demorest. 

E.  K.  Earl, 

C.  W.  Smith. 

R.  A,  White. 
LAtTRIUM— 

,  Anderson. 


Bobt.  Dillon. 


..    110  l! 


Dan  Method. 

Vincent  Valro. 
LUDINGTON— 

Chas.  Brown, 
MANISTIQUE- 

Jno.  Larson. 

W.  S.  Bamaey. 
MARINE  CITT— 

Geo.  Denny. 
MARQUETTE— 

Powell  &  Mitchell. 

C,    C.    Van    IderiBtine. 
MARSHALL— 

O.    A.    Breigel. 

John  Cuzioslns. 

H,  H.  Day  &  Son. 

Edge  1-ton  Bros. 


Dow  Chemical  Co. 
Midland  Btona  Co. 
MONHOB- 
Geo.  Domer. 
Geo.   Hagg. 
Chaa.  -Klbbee. 
Chaa,  A.  Maurer. 


Google 
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mCBIGAN  (Cont'd). 

MONROE  (Conl'd)- 

John  Maurer. 

John  Schmidt. 

John   G.   Smith. 
MT.  CLEMENS— 

Dalbv  £  Sar'ng. 

James  Pent  on. 

Geo.  H.  Nichols,  199  N.  Qratlot 

MT.  PLEASANT— 

J.  T.  Hldey. 
Wm.  Kennedy. 
L.  D.  Newton. 
Lewlx  Wei  1b. 
MUNiaiNQ— 
Job.  Kasliannet. 


A.  W.  Clark. 
M,  W.  Decker. 

Tlios.   Hew. 
W.  R.  JoneB. 
Alex  McIntoBh. 
Robt.  B.  Nice. 

J.   J.    OlBOtl. 

Puttiam  &  Co. 


Koch  &  Merrill. 

L.  F.  Peai-ce. 

A.  Bind  quest. 
NILEB- 

Wm.  Evick. 

W.  HllleB  Smith. 
OTSEGO- 

Bardeen  Paper  Co. 

Wm.   HenlfY. 

John  D.  Kelley. 

PET09KEY- 

Eug'ene  Barnes. 

Aug,  Habner. 

Dudley  McDonald.  a«  B,  Michigan 

Frank  Meglnnla. 
Phil  Hlkuft. 
PONTIAC- 

George  Morris.  N 

Peterson  ft  Co, 

0.  A.  SUter  Conat.  Co.,  Ltd.    J— m 

PORT  HURON— 

The 'notefora-Jenka    Co.  Kl— 

L,  E.  Caily,  N— — 


Mim 


LoulB  Kre 

T,*  McMonagle 


■Kl— 


Ctiarles  R.   Sheldon. 

'xhpo  Shoulders. 

A.  J.   Smith. 

Jos.  A.  Thompson. 

WIlBOn  Bros. 

L.  F.  Zellfl. 
QUINCY- 

■Whltney  A  Co, 
REED  CITY- 


mCHIQAH  (Confd). 

SAGINAW- 
Borber  Asphalt   Pav.   Co.  Al— 

Patrick  Crawley.  Kl— 

John  C,  Davles,  Kin 

A.  H.  Delonjoy  A  Bon.  10!S  Lapeer. 
H.     A     C.     L.     Delonjoy.     US 


John  W.  Forstner,  2M3  Court  St. 
Andrew   Freehtei,  Ol — 

John    J,    Granville,    Ki  Morgan    K. 


Heed  ft  Heseltlne, 


.  Ford  ft  Son, 
SAI'LT  STB,  MARIE- 
MI  chad  Benne 


John  D, 

Jas.  L.  Lipsett.  Ql— 

Llp3(>tt  ft  Sinclair.  Gl— 

Michigan  Lake  Superior  Power  Co. 


C.  L,  Webster, 
ST.  CLAIR— 

Herman  Fischer. 

Henry  Vosaen, 
ST,  JOHNS- 

Pulfrey  &  Pouch. 
BT,   JOSEPH— 

Max.   M.   Stock, 
ST.  1  ON  ACE— 

Thos,  Whit  well. 
SOUTH  BAT  CITY- 

D,  J.  Kennedy. 
TECUM  BEH— 


Cbaa.  D,   Smith, 

A.  S.  Van  Winkle. 

THREE  RIVERS— 

Peter  Deaner, 
J.  C,  Enders. 
Geo.  Wh  Its  ell, 
TRAVERSR  CITY— 
L,  L,  Ensign. 
Michael   Foley,   1014  Washlngrton. 

Hill  Bro.'..  an?  w,  10th, 

WEST  BAY  CTTY- 
Bay  County  Rock  Faced  Btone  Co. 


Peter  Peterson, 
WTANDOTTB- 

Glniel  Paving  Co. 
TPSILANTI- 

Norton  Bros. 
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ADA- 

J.  M.  McNeil. 

J.  W.  White. 
Al^KBT  LEA— 

Baker  &  Bak». 

P.   M.   Church, 

D,  M.  Domlnlck. 

Alex   McNeil. 

H.  A.  Paine. 

N.  C.  SorenaoD. 
ALBXANDRIA- 

James  L.  Alton. 

Alton  Bros. 
AUSTIN- 

Wllllam  Donovan. 

Bngle  St  Son. 

Kimball  A  WIUIs. 

Leary   &  Mlekleaon. 

Fred  D.  McGulpln. 

Wm.  ■Williams. 
BKMItJJI— 

Boyd  &  Qllberl. 
BLUB  EARTH  CITY— 

D.  H.  Laklns. 

Caaper  Lepper. 

D.  IT.  Lohnls, 

M.  J,  Perklna. 

MadlBon  TresBler. 


JefferBon   Stone  &  Tile   Works,   C. 
U,  JeBerBOn,   Propr. 
CLOQUBT- 

F.  L.  Kedneld.  Kl- 

CROOKBTON- 

W.  E.  Walker. 
DETROIT  CITY— 

Wm.  Fisher. 

Jamea  Halveraon. 

I^rnch  ft  Gulp. 

T.  J.  Hartln. 

Hereer  &  Pearson, 

ChBB.  Oakley. 

HeniT  Taylor. 

Robert    Van    Allen.    Rlchwood. 

Drew  B.  Will  ttem  ore. 
DULUTH- 

Anderson  &  Oou.  N 

Bamett  &  Record  Co.,  26    Mesaba 
BIk. 

Harmony  Bartlett,  17  Bth  Ave,  W. 

BliK  ft  Holden. 

H.  C.  Brown,  119  Kth  Ave.,  W. 

L.  D.  Campbell  A  Co. 

Jas.  Crowley,  617  2«h  Ave.   W. 

Davia   ft   Davis.   Trust   Co.^s   BIdg. 
Dl— 

Dlxm  &  Lawiy.  Ii — 

Dutulb  Dredge  &  Dock  Co. 
C.  E.  Evans.  Jl— 

Chas.    J.    PrederlckBon.    Cham,    at 

Q.  P.  Hood,  Hesaba  Blk. 

Hugo  ft  Tims. 

King  ft  Steele,  321  W.  Superior  St. 

Geo.  Lomsburg. 

MacLeod  ft  Smith.  Lonesdale  Btdg. 


HINHESOTA  (Cont'd). 

DULUTH  (Cout'd)- 

L.   D.  Marshall. 

P.   McDonnell.  It- 

Samuel  Menlee,  ffi31  Huron  St. 

Norrls  ft  Fitzgerald. 

Porter  Bros.  FI— 

J.  W.  Preston,  2509  W.  Id  8t. 

J.  A.  Robert. 

J.   P.  Schleunoc,  Loneadale  BIdg. 

Andrew  Shaw,  Burrows  Bldg. 

Henry  Bmlth,  2SI9  W.  M  St. 

Chas.  Stone.  Lake  Ave.,  near  canal. 

E.  J.  Stone.  427  W.  Michigan  St. 

Jno.  Sundqulst,  2226  W.  8th  St. 
■     Thos.  Inorburn,  21*  Palladlo  St. 

Walter  worth  A  Fee,  Lonsdale 
Bldg.  Bl— 

.  FARIBAULT— 

Jacob  Berlolng. 

Faribault  Cement  Pavement  W  Bs, 
Warren  Smith,  Prop..  «23  W.  1st 
Street.  Kin 

P.  J.  Gallagher.  Kl— 

A.  H.  Hatch.  L 

Manhattan  Paving  Co. 

O'Nell  &  Son.  " 

C.  H.  Peltier. 
FERGUS  FALLS— 

Lanritien  BlOB. 
OLENCOE— 

Burkhart  ft  Nubbe. 
HASTINGS— 

Frank  Jackson. 
HIBBING— 

Walter  Anderson. 

S.   W.   Gallagher. 

Penobscot  Mining  Co. 

Stevenson  Mining  Co. 
HUTCHINSON— 

Johannes  Arneson. 

M.  C.  Madsen. 
LAKE  CITY— 

Martin   Olson. 

Wm.    E.    White. 
LE  SlIEUR- 

Iten  ft  Lawson. 

W.  H.  Tomllnson. 
LITCHFIELD— 

Isaac  CroBby. 

Gus  Ekblad. 

Hawklnson  Bros. 

Mr.  Pope. 

Ole  WIcklund, 
LITl'LB  FALLS— 

Geo.  Corms. 

N.  Enke. 

A.  D.  HarlBon. 

LUVERNEl— 

J.  J.  Headtey. 
MANKATO— 

Chas.  A.  BIshman. 
Jacob  Efler. 
Fowler  ft  Fay. 

Mahle  ft  FrnnkBon, 
Mankato  Sidewalk  Co. 
J.  B.  Nelson  ft  Co. 
Nyholm  ft  Carlson. 
Sheldon  ft  Ray  more. 
GuBtav  WIdell. 


Kl- 


N 
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HmiTBSOTA  (Cont'd). 


K2- 


J.  H.  Young. 
HINNBAPOL.IB— 
American  Bridge  Co.  Al— 

Baj-ber  Asphalt  Favlnc  Co.        Al— 
Anchor    Stone    Sidewalk    Co..    Z81G 

Lyndale  Ave.  8.  N 

August  Anderson.   20  13th  Ave.   N. 

E. 
C.    If.    Anderson    ft   Co..    rear   3S 

Wash.  Ave.  S. 
Asbestine  Stone   Co..   S19  Hennepin 


MINITESOTA  (Cont'd). 

MINNEAPOLIS  (Cont'd)— 
F.  K.  Graves,  1231  3.  9th  St. 

C.  F.  Haglin,  330  Lnmber  Ezcb. 
Fie 

W.  H.  Hafght,  323  Ave.  N. 
Haltforsoii     &     H  [chard  9     Co.,     510 

Olobe  Bldg, 
Michael  Hanley,  2^33  Stevens  Ave. 
8.  M.  Hanley.  22!  N.  E.  Folk  8t. 
Heaton  A  Ellison,  1818  4th  Ave.   S. 
Hennepin   Paving  Co..   ia»   8.   Sth 


Balch    &     Peppard.    218    Hennepin 

Bunett  &  Record  Co.,  30a  Corn 
Esch.  Di — 

J.   A.  Benson.  ES31  Dupont   Ave.   S. 

L.  C,  Berg.' 308  3.  33  St, 

J,  A.  Bohn.  B32  Boston  Blk. 

C.  F.  Breltenstein,  208  19th  Ave.  N. 

Q.  W.  Brown,  120  S.  4th  St. 

L.  Buhl  &  Co..  2&4  3d  Ave.  B. 

James  Burns,  £313  ISth  Ave.,  8. 

J,  E.  Burns.  2(01  IGth  Ave,  B. 

Canney  ft  Howe,  1013  Lumber  E<z. 

August    Cedarstrand,    UC    Cenlral 

li.  L.'chHdwlck  ft  Co.,  2934  NIcolet 


Columbus  Stone  Sidewalk  Co.,  1813 

E.   I^ke  St. 
E.  F.  Comatock  ft  Co.,   12E  Central 


8.  Sth  St. 
Cronk  A  E  ' 

E,  HZ- 

Crown  Sidewalk  Co.  N 

T.    F.    Curtis,   CID   Bank   or   Com- 
merce Bldg, 
Andrew  Dahl.  TKJ  Riverside  Ave. 
De  Ijancy  ft  Robinson.  II— 

Dlfsette-Crlchton  Co..  409  Hennepin 

Ave. 
Harry  Downs.  1707  Park  Ave. 
Drake    Mantel    &    Tile    Co.,    510   Sd 
Ave.   a. 


Fngaln   Bros..    328   S.    E.    Delaware 

Slreet. 
John      Fagerstrom,      3436     BlaJsdell 

Ave. 

:.  609  Hut 


Franklin  Stone  Sidewalk  Co,.  909  E. 

ast  St.  H-i 

p.    p.    Gllmore    ft    Son,    208    3.    «h 


Bernard     Kavenboerster.     41«     Ktb 

Ave,  N. 
M.  J.  Kelley.  1429  N.  E.  «tb  St 

B.  Kneeland  ft  Co..  328  E,  Grant  St. 
D.  F.  Kreklan,  1810  N,  6th  St, 

W,   H.   Lammaa,  423  2d  Ave,  3. 

C,  J.  IJareon  ft  Co..  Holmes  Hotel. 
W.  M.  Laslev,  SDK  Bryant  A 


Llbby  ft  NelBOn.  248  M  Ave. 
Linton  ft  Co.,  EOl  N.  T.  Ufe  Bldg. 
H,  A.  Lovem,  2822  Lyndale  Ave.  8. 
Luttgen  ft  Griffith  Co.,   T4B  Wash- 
ington Ave.  N. 
A.    E.    HcCallum.   KB   SOtb   Ave.    8. 
J.  A.  McDougal,  1309  2lBt  Ave.  N. 
Angus  McLeod  Co.,  IDS  Sth  Ave.  B. 

n— 

F.  G.  McMillan.  4  S,  E.  Sth  St. 
R.  McMillan  ft  Co..  113  N.  1th  St. 
A.  HcMullen  &  Co..  2!S  Hennepin 

Minneapolis  Paving  Co,.  UT  S,  Sd 
St.  N 

Minneapolis   Sidewalk  ft  Pav.   Co., 

e2t  Boston  Blk. 
Minnesota  Paving  Co.,   Temple  St. 

Minnesota    8tone    ft   Tile   Works.    B 

Kasota  Bldg. 
Chas.  Uorse,  OS  S.  1th  St. 
Nelson    Bros.    Bldew«lk    Co.,    29 

Boston  Blk.  U- 

R.   J.    Ness,    EOS   RusaeU   Ave.   N. 

E.  L,  Newell,  2ni  Oakland  Ave. 
Erich  Newell,  Ztlt  Oakland  Av& 
J.  A,  Nordeen.  2110  24th  Ave.  a 
Northern  Building  Co.,  600  Lumbar 

Ezch. 
Northwestern  Brick  ft  FlreprooSnc 

Co.,  9  N.  8d  St, 

NorttiweBteni  Hydraulic  Cement 
&  Stone  Co.,  418  Guaranty  Bids. 

Northwestern  Mantel  Co.,  419  S,  (tL 
St,  M>- 

J.  a.  O'Donnell,  SIS  iHt  Ave.  B. 

Patrick  O'Mallery,  305  Kasota  Bldg. 

Matthew  Otter,  J21S  N.E,  2d  81. 

J.  H.  Owen.  210  Lumber  Exchange. 

Parkhuist  Paving  Co,,  823  Ouaran- 
ty  Loan  Bldg. 

Paulson  ft  Larson,  ITM  11th  Ave.  8. 
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MIHHESOTA  (Cont'd). 

MINNEAPOL,IS  (Cont'd)— 
Pelergon    Bros.    SIdeffallc   Co..   3008 

Clinton  Ave. 
E,  D.  Plerson,  2931  l«lh  Ave.  S. 
Pike  &  Cook.  11- 

Plymouth    Paving    Co..    72S    Plym- 


Maglorne    Rochetord,    : 

N. 
W.     F.    Rourke.     ZS20    : 


1    ISth    i 


HINNBSOTA  (Cont'd). 

BAUK  CENTBH- 

John  F.  Diamond.  1 

aT.  CLOUD- 

Oeo.  E,  Kreatz. 

Carl  Kropp. 

Bebastlan  SchHefer. 

Joaepli  SchlLLlngvr.  ] 

Frank  M.  Wright. 


Rydell  &  Carlson,  HI*  Dupont  Ave. 
N. 

S.  M.  Schaak  &  Co.,  IB  S.  Ist  St. 

M.  J.  Seymour.  1«1  N.  Stb  St. 

Edward  Smith,  717  10th  Ava.  8. 

Jeremiah  Smith,  2800  S.  E.  4th  St. 

Standard  ConBtmctlon  Co.,  Lum- 
ber Exchange. 

Standard  Stone  Sidewalk  Co.,  601 
Boston  Blk, 

Star  Paving  Co..  IZth  Ave,  N.  W.. 
cor.   E.  27t!i. 

A.  A.  Swan.  2218  Irving  St. 

C.  H,  Taylor.  1H2  N.  E.  Jeft.^t- 

Mlchael  Tohln,  !701  Bmeraon  Ave. 
N. 

S.  H.  Tromanhttuaer,  S0«  The  Phoe- 

Twin'  City  Sidewalk  &.  paving  Co.. 
23  Univ.  Ave.  N,  B. 

Samuel  Vivian.  1412  E.  24th  St. 

J.  C.  Wilson.  U— 

Wlnalon  Pros..  801  Globe  Btdg. 

John   Wonder,   84S  Lumber  Exch. 
MONTEVIDEO- 

Montevideo  Stone  Sidewalk  Co. 
MOORHEAD— 

Melvin  W.  Barnard. 


N 


Binen  Bros. 
L.  Martel. 
W.  H.  Merritt. 
Henry  Swanson. 
NEW  ULiM— 
J.  Bemdt, 
Boock  Bros, 
F.  Nagel  &  Co. 


LS- 


Herman  Schapenkahm  &  C . 

Tappe  &  Gronan,  U— 

NORTH  FIELD— 

Armstrong  &  Sloan,  N 

D,  H,  Lord.-  Kl— 

OWATONNA— 

C.  K.  Anderaon. 

Silas  Anderson. 

P.  Brennan  A  Son.  Ql— 

R.  Burdlck  Paving  Co. 

Hummell   A  Anderson.  L 

PIPESTONE— 

Geo.  Redmond, 
RED  WING— 

Jas.  Dally. 

A.  Danlelaon.  Kl— 

A.  Landeck.  Nl— 

H.  Osterlend. 
ROCHESTER— 

David  Elliott.  M2- 


3  Pioneer 


John   Anderson.  LI— 

A.  W,  Schweppe,  L- — 
ST.   PAUL- 

E,    a.    Anderson.  471   E,    Oeranlum 

CharleH  An  dree  n,  1237  Cortland  St. 
E.  H,  Bartels,  1«6  Fuller  St. 

D.  L,  Bell.  Fl— 
Justin  J,  Booth.  Nl— 
Thomas    Brady,    541    Shelby    Ave. 

P.    Brennan    &    Son.    40e    Bndlcott 

Butler-Ryan   Co..   3S0   Globe   Bldg. 

W.  A.  Cameron,  173  E.  University 

J.  M.  Carlson.  Fl— 

J.  Conrad. 
J.  M.  Cooley. 

Gordon  M.  Craig.  L 

Dale    &    Bungardner,    501    Bank    of 
Minn.  Bldg.  HI— 

E.  J.  Daley.  M  LawBon  St.        N 

Geo.  S.  DPekB  &  Co.,  76  Nat.  O,  A. 

Bank  Bldg,  Fl— 

Patrick  Doherty.  EOS  W.  7th  St.  11— 
Daniel    Donnelly.    Montreal    Ave., 

east  of  Snelllng. 
P,  H.  Donovan  &  Son 

Press  Bldg, 
Andrew  Doyle, 

C.  E,  Engelholm,  286  WllUams  St. 
Eureka  Stone  Co..  7io  Wabash  St, 

EvanH  Bros,  &  Parker,  13  Nat,  O. 

A.  Bank  Bldg. 
E,  S.  Fehr.  308  E.  Page  9t. 
Fielding  ft  Shepley,  217  W.  Unlver- 

alty  Ave.  G2— 

ThoB.  Fltipatrlck  &  Son,  17  W.  Bth 

St.  Pl- 

Wm.     Foelsen.     33E    W.     University 


C.   A.  Fowble,  9«3  Burr  SL        Nl— 

James  Forostal  Co,  I. 

N.  P,  Frannen  &  Co. 


A.    Quthrle    &    Co,,    62   Nat.    G.    A. 

Bank    Bldg.  Dl— 

James  Hanson,  £S8  B.  Sth  St. 
John  Hoffman.  LI— 

H.  C.  Harmon,  85  B.  Sth  St. 
Hennessy   &   Cox,    305   N.   Y.   Ufa 

Life  Bldg. 


Cookie 
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BflMHESOTA  (Cont'd). 

ST.  PArL,  (Cont'd)— 

E.  J.  Jotinson.  902  Thomu  St. 

Wm.  L.  Keefe.  *1T  N.  Y.  Life  Bldg. 

KcDUBh  &  Ryan,  31  Court  Blk. 

Prank  Kertian. 

Adolph  Koerner.  Jl— 

Henry  H,  Lange.  N 

Lange  Bros..  G37  Wabasha.  St. 

Frederick   Leer,  6S1   Lafound  St. 

Patrick  T<eo.  71  Oarfleld  St. 

AUKiist  Lptton.  £72  Pine  St, 

A.  P.  Linden.  8*  E,  5th  St, 

LIndquiHt  &  Llnd.  HEM  St. 

R.  J,  Lliee,  TBI  Holly  Ave, 

Guatav  A.  Mactson,  ST9  K.  Germa- 
nium St. 

James  McClure,  S05  Pioneer  Press 
Blda.  Ft— 

Peter  Mc Sherry,  623  Wlnslow  Ave. 

E.  E.  Merrill,  US  E.  Isabel  SI. 

Hlnnesota  Stone  So.,  780  Pamey  St. 

Martin  Moehrle.  59  B.  7th  St. 

David  W.  Moore  &  Co.,  7SS  Thomaa 
Street. 

MorrlB  &  Walt,  Drake  Blk. 

W.  a.  MuUlKan.  JI— 

K.  P.  Myhre,  117  Atwater  St. 

John  Nerln  &  Son,  2S2  Harrison 
Ave.  U- 

Newman  A  Hoy,  311  Chamber  of 
Commerce. 

J.  H,  NiPhelB.  L 

Nicholson  Bros.,  286  W.  7th  St. 

NIckow  A.  Dahlman,  IGO  W.  4(h  St. 

John  Noienherg  A:  Co.,  <69  Western 


LI— 
Northwestern    Stone    Co..    IM    W. 

Untveralty  Ave.  N 

John  B.  O'Brien.  L 

Wills  Peterson  &  Co..  IM  E.  3d  St. 
Peterson,   Nlles  A  Co,  JI— 

William  Porten.  5«S  Capitol  Boute- 

Portlnnd    Stone   Co..    SC  1-3    E.   4th 

Street. 
Win.  Posten. 

C,  D,  Pniden.  300  Merrill  Bldg. 
Andrew  Rankin,  4Si  Selby  Ave.  Jl— 


Timothy  Heard. 
A,    J.    Rheault,    386    Summit   . 
O.  L,  Rheume,  B37  Fair  view  St, 
Rles  &  Co. 


JI- 

D2- 


H2— 

J.  L.  Rood.  Kl- 

A.  W.  Rylander,  761  York  at. 
St.   Paul   Bulldlns  Co.,   m  W.   Eth 

St. 
St,   Paul  Cement  Works  (J.  Bach- 
man,    Mgr.>. 
St.   Paul  Sidewalk   Co,.  T»  E.  Tth 

Street. 
Bt,  Paul  Stone  Co.,  633  Wabasha. 
Sherwood  Sutherland  Sc  Co.        CI— 
Slems   &    Shields,   33   G.   A.    Bank 

BldB.  F 

John  Stelnmets.  N 

Nell  Stewart,  1245  Charles  St. 
Leonard  Stock  well.  5CT  N.  Falrview 


imnTESO'tA  (Cont'd). 

ST.  PAL-L  (Confd)- 
J.  C.  Btoddardt,  TIT  Ashland  Ave. 
Wm.    H.    Stoddart,    e4T    Cherokea 


P.   H.   Thornton,    3a  OUDiian   Blk. 

L 

I,    P,    Toatevln    A   Son.    450   Robert 

St,  I 

Thomas  Wenlseh,  411  Raroux  St. 

Carl  P.  Wlldlnv.  N 

Winston  Bros.,  7«9  N.  Prior  Ave. 
BT.    PETER— 
Broken  A   Couplln. 


Albert  8.  Olson, 
BAUK  CBNTREl- 
E.  L.  Newell  A  Co. 


M,  C.  Miller. 

STILLWATER— 
Wm.  BleglnB. 


Alt>ert  Erllts. 

Frank,  Llnner  A  Co.  N 

O.  H.  Oleson  A  Co.  N 

Eugene  Schmidt.  LI— 

Stillwater  Stone  Sidewalk  C.  Carl- 
son A  Sandqulst,  Props.,  Burllns- 


Chos.  F.  Nordstrom. 
John  Run  qu  1st. 
Geo,  Bpurback. 


Jno.   Gardner. 
F.  H.  Hurd. 
S,  MyrCetuB. 
John  Ratter. 
WASECA— 
Hausood  A  Honald. 


Schneider,  SchulU  A  Co. 
WILLMAR- 

A.  P.  Bergeson. 

A.  BJorselT. 

Chas.  Dahlhelm. 
WINDOM- 

J,  A.  Crane. 

Carl  Peterson. 

Priest  Building  Co. 


F.  H.  Poliln, 


CONTRACTORS  AND  LARGE  USER8  QF  CEMENT. 


HUmBSOTA  (Cont'd). 

WpRTHlNGTON— 

E.  W.  Cutler. 

HISSISSIPPL 


a.  Oardebled. 

ChaB,  Sawyer. 
BILOXI— 

J.  D.  Barnes  &  Co, 

HarknOBB  &  GiBtetter. 

Thompson  &  Ela tetter, 
BROOKIIAVEN— 

ChrlB  L.arBen. 
CANTON- 

M.  Alexander  &  Co. 

M.  B.  Hill. 

a.  D,  Leitoh. 

G.  Olsen  &  Co. 
COLUMBUS— 

B.  H.  Atkinson. 
w.  H.  ChrlBtopher. 
L.  J.  Kelly. 

D.  8.  McClanahan. 
J.  N.  Prlcketi. 
Jamei  P.  StameL 
J.  W.  StMseL 

C.  WilBon. 
COBINTH— 

T.  B.  Dalton. 


I.  3.  Hardy.  O 

Ernest  Hyer.  , 

W.  H.  Neal.  ' 

GRENADA- 

B.  M.  Whlttftker. 
JACKSON— 

W.  J.  McGee. 

H.  M.  Taylor  Sc  Son.  G 

Wells  &  Wei  la. 
MERIDIAN- 
H.  Dabbs. 

C.  M.  RubUBh.  t 
Hr.  SCaub. 

A.  TVlmbush. 
NATCHEZ- 
A.  Ansel  eCl, 
BoBt  &  Chamberlain. 

L.  U.  Dalgam  &  Bro.,  iia  N.  P< 

St. 

KuBher  &  Parent,  3M  N.  Pearl  a 

Robt.  Scudomore  &  Son. 

William  Stietenrolh. 
OXFOHD- 

N,  &  W.  Worley. 
PASS  CHRISTIAN— 

A.  B,  McDonald. 
J.  T.  McDonald. 

PORT  GIBSON— 
Jno.  Jackson. 

B.  C.  Jorvan. 
Harry  Wilson. 

V1CK8BURO— 

P.  Mackey  Lumber  Co. 
McDonald  A  Shea. 
Paul  Parent, 


MISSISSIPPI  (Cont'd). 

WATER  VALLEY- 

Snm  Kelley. 

F.  A.   Pearce. 

Saint  &  Alexander. 
WESSON- 

J.  A.  Bailey. 

Brown  &  Ford. 

HlSSlBslppI    MltlB. 
WEST  POl  NT- 
Dan  FulUnBton. 
WINONA- 

F.  Jealy. 
TAZOO   CITT— 


W.  J.  Cochran.  : 

ThOB.  Hogan. 
BROO  K  FIELD— 

Jen.   Richards. 
BRUNBWICK- 

John  Carlo. 

J.  X.   Mitchell, 

John   Penlok. 

JaBper  Zimmerman. 
BUTLER- 

T.  J.  Day. 

W-  W.  Ross. 
CAUFORNIA- 

CAMERON- 
Chas.  Barrett, 
The  Dlldlne  Bridge  &  Cons 

L.  K.  Pawcett. 
Chas.  W,  Hall. 
S.  A.  Marcum. 
James  McClean, 
Jaa.  A,  Moore. 
E.  B.  Pollard. 

CANTON— 
James  Chlnchen. 
Wllllam   Chlnchen. 

Henry  HInkamper, 
CAPE  GIRARDEAU— 

C.   Llndeman  &  Son. 

H.    C.    Osaenliop. 
CARROLLTON- 

GlbBon  &  White, 

Sidney   Kelley. 

P.  W.  Menke  Slone  &  Llm 

T.  J.  Robinson. 

L.  J.  Shaw. 
CARTHAGE— 

N.  L.  Damon. 


McNer 


erell  i 
CARUTHERSVILLE— 
J.  M.  Argo. 
Bradley  &  Phlelgler. 
C.  W.  Cratly. 
6.  E.  Zimmennaii. 

CENTRA  LI  A— 

Will  Eaton. 
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HISSOUKI  (Cont'd). 

CHILLICOTHE- 
O.  P.  Glore. 
Wm.   Glore. 

HOKKett  &  Gier.  Jii 

J.   A.   Mccarty. 

D.  T.  Peters. 
Geo.  Peters. 

S.  K.  RlehardB. 
CLINTON— 

W.  H.  Donohue. 

N    H.  Duff. 

Joseph  HameBB.  L  —  - 

P.  W.   MorrlBsette. 

B.   Taff. 
COLUMBIA— 

E.  P.   Arthur. 
H.  C.  Bergman. 


QREENFIELD— 
N.   Butterworth. 


HIGGINSVILLE— 

L.   C.   Mitchell. 
HUNTSVILLE— 

J.   H.   Minor. 
INOEPBNDBNCB- 


Geo.    K.  Chambera,  — 

Cheatham    &    Stone,     GIZ     Whitney 

BIdK. 
Colyer  Bros.,  Grand  ft  ZTth  Sta. 

Fl— 
T.   O.   Coombs,  618  Indr  Ave. 
Cotter,  McDonald  &  Co..  714  Wyan- 


LoulB  CurtlB,  TOe  E.  IBth  St. 

a.    W.    Davis,  1 

Day  &  Son,  1511  E,  IZth  St. 

F.  A,  Dodds.  2208  Charlotte  8L 

C.  L.  Dunham.  23a  Bait.  Ave. 


Elk    Asphalt     Co..    SIS    Am.    Bank 

BIdK' 
Silas  Emerick,   411  B  13th   3t. 
The  Palk  Co.,  2C6  Nelson  JMg. 
J.  H.  Fink,  a»  Junction  Bldf . 
Henry    Gerlach,    21th    and    CypreBB 

Sts. 
R.   M,   Gillespie   Construction   Co., 

504  Postal  Tel.  Bide. 
Gllsonlte  Roonng  &  Paving  Co„  lit 

N,  Y.  Life  Bldg, 
L,  G,  Qlpple,  8GUS  Baltimore  Ave. 
Roht,   Gray.   717  E,  9th   SI, 
8,  J.  Hayde,  BOt  Whitney  Bldg, 
John  Henry,  3215  Locust  St, 
M,  C,  Hogue,  tlS  E,  14Ih  SI, 

EollingeT  &  Hltckell,  1314  Hjda 

SL  m 


w,  11,  Kolkmeyer  &  Co, 

Chas.   Opel.  LI— 

Job.  Pope  &  Bro.  NI— 

Ed.  Swartz.  N 

H.  J.   Wallau.  Kl— 

JOPLIN- 
W.  W.  Fones.  HOS  w.  Tth  St. 
H.  C.  Hllsabcck.  13)2  Gmnd  Ave. 

B.  J.  Overly.  118  W.  Hh  31. 

C.  F.  achllllng,  P.  O.  Box  731. 
KANSAS  CITT— 

American  Asphalt  ft  Mastic  Co.,  305 
Hall  ^dR. 

J.  J.   Armslrong.   a«  Baird  Bldp. 

Adam  Armotrong  Contracting  Co., 
3801   Roanoke   Boul. 

W.  D.  Ashdown.  IS  S.  Gth  St, 

Atkinson  Bros..  721  N.  Y.  Life  Bids. 

J.  O.  Ball,  1S21  Main  St. 

O,  M,  Banneld.  2S28  Flora  St. 

Barber  Asphalt  Pavlns  Co.,  Gibral- 
tar Bldg,  Henry  R.  Kaason. 
Supt.  Al— 

G.  B.  Barclay,  Navajo  Bldg, 

J,  A,  Binder, 

Bbick  A  Layard, 

John  J,   Bonham,  Jl- 

W,  A,  Boyard.  1313  Holmes  St. 

B.  J,  Boyd  Paving  ft  Construction 
Co,,  315  Am,  Bk.  Bldg, 

J.  T.  Broughal.  i28  N.  Y.  LUe  Bids. 


II— 


Hucke-Sexton  Cont.  ft  Bids.  Co. 

Andrew  Jarcke,  200  Lyceum  Bldg. 
Charles  Johnson.  2111  B,  S2d  Btr 
Pred-k  Johnston,  211S  Vine  St. 
Kansas  City  ft  Oklahoma  Constr. 

Co.,  817  N.  Y,  Life  Bldg. 
Kansas  City  Cement  Sidewalk  Co., 

107  B,  10th  St.  JI— 

Kansas  City  Const.  Co.  LI— 

Kansas    City    Stone    Sidewalk    Co, 

Postal  Tel,  Bldg,  II- 

Edwai-d  Kelly,  ml  Harrison  St.  II- 
W.  A,  Kelly.  9W  N,  Y.  Life  Bldg. 
W.  M.  Keneflck.  IISE  Inde.  Blvd. 
M.  L.  Kenlen,  8320  Flora  St. 
J.  H.  Knapp.  122G  ABkem  St. 
Knapp  &  Coumbe. 
Latimer    ft    Bennlne,    US   Am.    I; 

BIdB. 
H.  C.  Llndaley.  11^  E.  Sth  St. 
D.  W.  Lynch.  SSS  Locust  Bt. 
Lynch'MulhoUand  Const.  Co.,  10  1 

Mo.  Ave. 
Dennis  Malloy,  EOS  E.  14th  St. 
H.  L.  Marks,  SOD  W.  30th  St 
C.  S.  McBrlde.  81G  W,  13th  St. 
McGee,  Kahlmann  ft  Co.  D1 

J.  R.  Hcllorled.  «01  Helat  B1d«. 


CONTRACTORS  AND  LARGE  USERS  OP  CEMENT. 
MISSOURI  (Cont'd). 

KIRKSViLLE  (Confd)- 
W.  S    Hurphjr. 


Kl- 

Missourl  Sidewalk  Co..  Mass.  HiAg. 
Michael  Moran.  340  W.  5Ch. 

C.  R.  Munser,  K4  Euclid  St. 
John  T.  Nell.  Kl— 
Nevlns  &  Johnson. 

D.  B.  Norton,  329  Locust  St. 

J,  B.  Nuvel.  Jl— 

D.  C.  O'Kaere,  IOCS  Union  ^ 
Parker- Wash' — •—  ■"-  " 
Pelletter      C 

Grand  St. 
Portland  Paving;  Co.,  BOo  Postal  Tel, 

BldB.  Gl- 

PrlnRle    &    FlowGirea.    311    Lyceum 

BldK. 
Riley  ft  Olive,  lllG  Grand  Ave. 
Philip  RItehey,  1*30  Cherry  St. 
Isaac  Robinson,  20C  Lyceum  Bldg. 
Rock   Creek   Natural   Asphalt  Co., 

as  Vhltney  Bldg. 
C.  P.  Rosenbury.  91G  E.  14lh  St. 
T.  I*  Rowland,  1225  Vine  St. 
T.  P.  Ryan.  «M  Penn.  St. 
T.  a.   Schwelger.  Jl— 

J.  T.  Scddon.  13Dt  Central  St. 
David     A.     Shan  ho  lexer,     Whitney 

BldK. 
Wm.   Shaw,  XUS  E.  Uth  St. 
L.  C.  Slavens.  Jr.,  3144  Main  St 
J.  J.  Smith,  S3D0  B.  IDth  St. 
li.  J.  Smith,  2411  Benton  Blvd. 
Standard  Construction  Co.,  SW  Hal) 

BldB. 
V.  E.   Steel,  3128  Trooat  St. 
V.  E.  Bleen,  1512  W.  39th  St. 
Stewart  Sidewalk  Co.,  104  K.  9th  St. 
W.  H.  Stripe,  1013  Tracy  St. 
W.  A.   Bummet,  Brighton  and  STth 


St. 


■el  eg.   Bldg. 
"..  Tim—    • 


I,  3831  Woodland  St. 
Trestrall  Paving  Co..  121  W.  Sth  Si. 
J.  T.  WaehH,  1814  E,  11th  St. 
Hlohael  Walsh,  2207  Holmes  St. 
J.  H.  Waugh.  1410  Bales  St. 
White   &   Redmond   Sidewalk   Co , 

121  W.   Sth   St. 
W.  A.  Wilson,  a»  Postal  Tel.  Bldg. 
Wilson  &  Lonsdale,  Cheldey  BIdg.     , 
G.  W.  Youmans,  Am.  Bank  Bld2- 


GiHi.    Llddlp. 
LEX  I  NOT  ON— 

Hair  ft  Hedge. 

John  Mulligan. 

Triumph  Press  Brick  Co. 
LOUISIANA- 

Smadhey  &  Roberts 


MARCEI.INE— 
B.  J.  Ps'   ■  ■ 
David  P 


KIRKSVILLE- 

KirksvlDe  Coal  ft  Const.  Co.  L 

KIRKWOOD— 

Theo.  S.  Bopp.  JI— 

Geo.  W.  Doerr. 

S,  O   Orton. 

Henry  Winter,  Jr.  .     .01- 


W.  L.  Burnett. 
T.  J.  Barhart. 
Sts^hen  Bggert. 


Rose  Bros. 

C.  E.  Thorp. 

MARYVILLB— 


H,  BIsworth. 
Geo.  Walker. 

UEMPHIS— 


Thos.  Broadwater. 

Witherspoon  ft  Martin, 
MEXICO- 

Henry  Myers. 
MILAN- 

E.  G.  Kem. 
MOBBHLY- 

F.  M.  Lambert. 
John  B.  Lynch. 
O.  A.  Sinclair. 

MONROE  CITY— 

Chaa.  B.  Anderson. 

Wallace  Bond. 

(ieo.  A,   Uawklns. 
MONTGOMERY  CITY— 

C.  P.  Everod. 

J.  P.  Eve  red. 

R.  A.  Sharp. 


Chas.   Davis. 

Neosho  Planing  Mil]  Co 
NEVADA— 

J.  A.  Daly. 

Joe  Goodnaugh. 

Theo.  LacotT. 

Lou  la  Landman  n. 

Shepard  &  Shade. 
NORBORNE- 

M.  C.  Bid  welt. 

Lee  Montgomery. 

Chas.   Roeselle. 

August  Schrader. 

John  Wade. 
PLATTSBUHG— 

PLEASANT  HILL- 
Wm,  Bussard. 
Press  Mason. 
James  Prater. 
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HISSOVBI  (Cont'd). 

RICH  HII.]^— 

Hiram  Vail. 
ROLLA— 

Huntor  &  Lfincajter. 
ST.  CHARLE8- 

Frank   Bottanl. 

Carl  Bull  &  Son. 

H.  Bhlmann. 

Herman  Hal  I  rah. 

John  Heckmann. 

Joe.  KurU. 

Fred  Relmor. 

Hy.   Schnedler. 
ST.  GENEVIEVE— 

Robert  Abernathy. 

AmBdlB  Boyen. 

V.  Burkhard. 

Henry  Morean. 
ST. 


Helsey  Bros.  Paving  Co.,  118  S,  >■ 


Waller  PavlnV  Co.,  204  N.  l(Hh. 
ST.   LOUIS— 
Abbott-Qambia  Cantractlng  C.i ,  S20 

Chestnut.  (51— 

Abel  &  Gerhard  Plumbing;  Co..  M9 

N.  6th. 
American  Granitoid  FlagElns  Co., 

IKO  Park  Ave. 
Asphall   &   Granitoid  ConBtructlim 

Co..  2420  S.  Broadway.  Kl— 

Atlantic  Quarry  &  Const.  Co.  11- 
B.  C.  R.  Quarry  &  Const.  Co.  U- 
Baerveldt  Const.  Co.  .t2~ 

Holland     W.      Baker,     TOS     Lincoln 

Trust  Bldg, 


St. 


SIS 


Barber   Asphalt     Pavlns    Co.,    1212 
Chemical  Building:.  Al— 

Barrett  Mfg.  Co.,  1097  N.  !th.      Al— 
J.  &  J.  Bassatt.  Fl— 

John  Belswanger,  ISIO  Division  SI. 
James  Black  Masonry  &  Contr.  Co. 

Blair  &  Harker. 

H.  G,  Bohn  &  Co. 

Botha    &    Ratermann      Build,     it 


mSSODKI  (Cont'd). 

ST.    LOUIS   (Cont'd)— 
Columbia  Iron  Works,  26a-!6  Elliot 


M.    H.    Earle,    162G   Penna.    Ave. 

DanlPl  Evans.  U— 

Excelsior  Granite  ft  Const  Co. 

Expanded  Metal  Co. 

Federal  Const,  Co. 

Engene  Felix,  1933  Clionteaii  Ave, 

A.  A.  Fischer,  813  Chestnut. 
Folter  Bros. 
Jo«.    Flannery. 


Fruln-Bambrlck    

6(6  Chemical  Building.  ui— 

Fniin  ft  Colnon,  Laclede  Bldg. 

D . 

Frank  Furlow,  604  Fullerton  BWk. 

Selsel      Construction     Co..     Koken 
Bldg. 

Gilsonite  CanBtmction  Co.,  7*0-731 
W«inwriglit  Bldg.  "■ 


aillick   Bros, 


Glot 


Cons 


icdon  Co. 


LI— 


Hartman   Brick   Laying   ft   Contr. 
Co.  II- 

Helly  Lime  ft  Cement  Co. 
Chas.  Hencke.  Ml— 

-  .  HerklotI  ft  Son.  £722  S.  SIh  St. 


Hoffman  Cor. 

M.  A.  ft  T.  F.  Hogan. 
,.  F.  Hopkins.  OIIVB 


Jean- James  ton 


1.  4722  Ashland  Ave. 


Mackle  Construction  Co.,  4M1  Eos- 

'  H.    Mnmiiardt    Marble    A    Granite 
Co..  10«  BSth  St.  n— 

MftVhi'w   ft   Giaham,   »9  Commer- 
cial   Bldg. 


Edw.  Rruns.  Jl— 

C.  B.  Budd.  Kl— 
Buehler-Cooney  Const,  Co.         11— 

Burnet-Lutes  Const.  Co,  Ml— 
Caaey  Contr.  Co, 

Central     Bridge    Co.,     T20    Lincoln 

Tnist  Bldg.  " 


Gilsonite  Constriction  Co. 


Office:  Til  Wainwrisht  Bids..  St.  L«ali,H*. 
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HISSOinU  (Confd). 

ST.   LOriS    (Confd)- 
Franrla  McCHbe.  411  Olive  8t,    Hl- 
Chas.  B.  McCormach.  Fl- 

Patrick  McCormlck,   1513  Market. 

Ol- 
S.   C.   McCormlck   ft  Co.,   SO-81  Ko- 

ken  BIdg. 
Wm.  McCully,  904  Olive  St. 
UcFaHand  &  Hamilton.  304  N.  Bth 


Sth  S 


J  N. 


Uorltz -Berwick  Const.   Co.         Jl— 
R.  W.  MorrlBon  Const.  Co.        Kl— 
Hound  Cit7  Coaatinction  Co.,  Lin- 
coln Tmst  Bmldine.  Iii 

Uiirch    BrcB.    Const.    Co..    4S   Odd 

Fellows  BIdK,  Jl— 

National  Conduit  Co.,  of  St.  LouW. 

HI— 

Naugle-Holcomb  &  Co.,  Ml  Century 

Bldg. 
Jesse  M.  Ned.  4217  St.  Louis  Ave. 
Novacullte  Paving  Co.,  Room  10,  od 

door  Equitable  Bldg.  12— 

Patrick  O'Donnell.  2115  Wash.  Ave. 
Parker-Ruasell  Mining  &  Mfg.  Co., 

Sd  floor  417  Pike.  CI— 

Plckel  Marble  &  Granite  Co.,  1911 -T 

North  Broadway.  Dl— 

Americo  Plttana.  203  Oiark  BIdg. 
R.  M.  Quigley  &  Co..  Rlalto  Bldg. 
Rich  Construction  Co.,  610  Pine  St. 
El— 


Both  well  Bros. 

Roundtree  Construction   Co.       Kl— 

Rowland    &    Harman.    4470    t^asCon 


Ruprect  Bros. 


Co.,  1419 


St.  Louis  Bermudei  Asphalt  Pav- 
ing; Co.,  806  Security  BIdg. 

St.  I.onlP  Contracllng  Co.,  32  Tui- 
ner    BIdg. 

8t  Lonis  Bzpinded    Hetal    Fin 
Proofing  Co.,  666  Centniy  Bldg. 
Fil 

St.  lAuls  Marble  &  Tile  Co.,  iftb  ft 

Gratiot. 
St.  Loula  Terra  Colta  Co..  Lincoln 

Trust   Building.  Ql— 

Schll  linger     Brothers    &    Co.,     310 

Union  Trust  Building.  Jll 

John  C.  Schottler.  2604  N.  Qarrlson 


I  (Cont'd). 
ST.   LOUIS  (Cont'd>- 
R.  L.  Van  Sant,  eoS-m  Commercial 
Bide.  El— 

Venetian  Mosaic   A  Granitoid   Co., 
2064  Locust   St.  Kl- 

AuguHt  Volgt.   1B06  Dolman  St. 
Wade    Bros.    Const.     Co.,     2272    Old 
--  ■       -       -  11— 


J.   A.   Ware  Construction  Co. 

Weatlake  Const.  Co. 

C.    L.    Whltlemore  Mantel   Co,   BlU- 


Ji- 


ll Pine. 

B.  P.  -Wright  &  Co.,  70S  Pine  SI. 

Qpo.  T.  Wright.  Ml- 

O.  W,  Wright  Contr.  Co,  Ll- 

Robt.  WyeofC.  Jl— 

Zbaren  Const.  Co.,  304  N.  8lh  St. 

Christ  Zimmerman   ft  Co..     Waln- 
wrlght  Bids. 
SALEM— 

E.  L.  Dye. 

Geo.  Smalley, 
SALlSBt'RT- 

Chas.  Clnrfcson. 
SAVANNAH- 

W.  C.  Henderson.  II- 

E.  Hurley  &  Co.  Hl- 

John  Hyatt. 

John  T.  Johnson.  Ol— 

ThoB.  H.  Johnson.  Ol— 

8BNECA- 

Ed  Atkins. 

S.  w.  Bailey. 

Vic  Ehrheart. 
8HELBINA— 

J.  U.  Husa. 

.T.  W.  Maglll. 

W.  T.  McDanlel. 
SLATER— 

Richard  Erwln. 

U.  Gabb. 

S.  P.  Krause. 

L.  L,  Mecura. 
SPRINOPIELD- 

Hedees-Gosney  Conat  Co.        IiK 

E.  Pluminer. 

WllllBma  Broe.  .Ol— 

BTAN BERRY- 

Louis  Valln. 
THAYER- 

E.  E.  Smith. 

W.  E,  Wadsworlh. 
TRENTON— 

W.   C.   Blew. 
TUXEDO- 

James  Murray. 
UNIONVILLE- 

BenJ.  Agee.  Kl— 

WEBSTER  GROVB- 


„_„ „  _  .-.  Co   Jl- 

South  Side  Granitoid  Co,.  2116  Wy- 
oming St.  Nl- 

Wm.  Stelnhoff.  HI— 

James  Stewart  &  Co.,  Sth  &  Olive 
Sts.  Cl- 

Sllfel   &    Ruckert,     2324     Koaclusko 


M.  Jesse  n. 

WEST  PLAINS— 

E,  F,  Brown. 

J,  R.  Martin. 
WILIX)W  SPRINGS- 

J.  D.  HcLucaa. 
WINDOM— 

Thoa.  Madden. 


John  Helm, 


Ctzscii/GoOgIc 
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MONTANA. 

ANACONDA- 

John  JacobBon. 

C.  W.  Starr. 
BOZEMAN— 

Henry  Anderson. 

J.  N.  Brown.  K2- 

Jno.  Davllt. 

J.  D.  DIahow. 

Ole  Moe. 

Schwan  &  Miller. 

Patrick  Walsh. 
BUTTE— 

Butte  Sewer  Pipe  A  Tile  Co. 

John  Rafleriy. 
Tim  Rearflon. 
J.  A.  Riddel  1. 

JnmeB  Ryan, 

"■ Asphalt  &  Gravel  Roofing 


Co. 


a  &  Boomer. 


Mi- 


The  American  Smelting  ft  Refining 

Helena  Water  ft  Power  Co. 
HELRNA— 

L.   T.    Burke. 

E.   W.    Flake.  Kl— 

P.  C.  Krlgbaum  ft  Co.,  352  N.  Main. 
LIVINGSTON— 

B.  F.  Hamilton. 
MlsaoULA- 

A.    J.    UlbBOD. 

NEBRASKA. 

ASHLAND- 

Tom  J.  Moulton. 
AL'BTIRN- 

H.  A.  Allen. 
AURORA- 

P.   H.   Burt.  p 

Herb.  Daniels. 

H.  Tuepker. 
BEATRICE— 

I.  N.  Hickman. 

Frank  Lee. 

Nathan  8.  Lehigh. 

T.   P.   ThoinaB. 
BLAIR— 

E.  S,  Beaty.  N 

Herman  Shields.  N 

H.  L.  Strove. 
CHADRON  — 

Samuel  Dubel. 

Elmer  Longear. 

Ira  Longear. 
COLUMB OS- 
Mason  E.  Beall. 

Jaeob  Olums. 

Hunlemann  Bros.  Jl— 

CRETE— 

Wm.  Farley. 

Jno.  Karat 

E.  Martin. 

Wm.  Megrew. 

Jno.    Mullner. 
PAIRBUBT- 

D.  8,  Allen. 

H.  J.  Evans. 

Rich.   McLean. 

Clint  Richardson. 


Wm.  Scheflel. 
HASTINGS— 

Fred   ButiiruB. 

John  Hero  pel. 

Chaa.  Hensel. 

E.  E.  Ladd.  N— 

Chaa.  D.  Richey.  N— 

O.  N.  Slaloy. 
HOLDREGE— 

David  Detter. 

C.  M.  Johnson. 
KEARNEY- 

A.  Cedarbolro. 

G.   S.  Davis. 

Richard  Hlbberd,   3023  Avenue   A. 

HcoCt  Bros. 
LINCOLN— 

M.   R.  Bem&n. 

O.  W.  Blake  &  Co. 

Miles  Callansn.  91S  South  St. 

C.  A.  Campbell  ft  Son.  Jl 

B  ft  Kelly. 


John  McDonald,  28S0  O  St. 

F,  W.   Rlsche, 

Sheely  &  O'Brien.  «»  N.  mh  St. 


Stephens  Bros.  Co. 
Joa.  Watson. 


Jus.  Burr  ft  Bon. 
Prue  ft  Shannon. 
Harry   Wales. 
NORPOLK- 


S.  A.  Barnes, 
J.  B.  Herman. 
W.  L.  Kem. 


A.    Morrison, 

Owen  Bros, 

R,  H,  Reynolds, 


Barber  Asphalt  Paving  Co..  Eth  ft 

Jones  Bts. 
Lee  Baroch.  BOS  S  I3th  St.  Jl- 

Bassett  ft  Perclval.  II— 

Bellamy    ft    Hornung,    IM    Capitol 

Bralnard    ft    Chamberlain.  LI— 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 
NEBRASKA  (Cont'd). 


Herman  BiiBch.                            Ll- 

Oeo.  Parks  &  Co..  Ml  N. 

24th  St. 

Robt.   Butke.                                      U— 

Theodore  Schrader.  HI  B. 

9Sth  St. 

Callahan  Conatructlon  Co.       L 

TECUMSEH- 

Wm.  F.  Callahan  &  Co. 

B.  M,  Atterberry. 

Jas.  P.  Connolly. 

D.  J.  Creedon.  2nS2  Charles  St. 

W.  H.  Borton. 

Wm.    Carr. 

Hl- 

P.  J.  CummlnB.  50  Barker  Blk. 

Kelm  ft  Co. 

Ml- 

W.  P.  Deverell.                           L.— — 

H.  T.  Ward  ft  Co. 

Jl- 

Dreiel  Stone  Co. 

WAHOO- 

John  Field. 

I.  E.  Phalpa. 

Duncan  PInlayson. 

YORK— 

Grant  PavlnR  Co.,  30t  Bee  Bldg. 

Geo.  Dausherty. 

Henry  Hamann.                         L 

J.   W.    Moist. 

E.  O.  Homllton.                               Kl- 

Jacob  Zleg.' 

Robt,  P.  Haralltmi.                         Kl- 

MEVADA. 

A.   r;  nlli:  X2S  Burt  Ht.                  ~ 

CARSON  CITT- 

Harry  Johnson. 

W.    Q.   El^o'tt. 

Johnson  McLean  Co.                   L 

j.  JohnBon. 

KatE   A   CrandaU,   802   N.   T.   Life 

Bldg. 

Z.'  Wlk'ox 

^.•^??  P-  Keefe.                          I^- 

MARSHALl^ 

Phllllp  Klni.                                      Nl— 
J.  F.  Knowles. 

E  RJ'*ge.S«pt.W.W. 

Wra.  G.  Kruae.                               L 

RENO— 

F.  J.  Lewis  Rooflng  &  Mfg.  Co..  StZ 

S,  ISth  St. 

Calne^ft  Shadier,  m  VlrBlnla  St. 

Mahoney    Broa.                                 G2~ 

Chas.  E.  CLough. 

Wm.   Major.                                     L 

M,   J.   Curtis. 

McGpb.     Ka'hmann    ft    Co.,    Man. 

A.  F.  Nledt. 

BJdg. 
Chalmera    McWIlllamB.    <3Di    Bur- 

V.  M.  Payne. 

N-- 

W.  D.  Mumaugh.  LI— 

Hugh  Murphy,  Bee  Bidg.  Dl— 

Newman  ft  Johnson.  U— 

Omaha  Gas  Mfg.  Co.  C 

Geo.  Parks  &  Co.  441  N.  Wth  St. 
W.  H,  Parrlsh.  Jl— 

Ed  Phelan.  HI— 

J,  Raemusaen.  I- 

A,   A.  Raymond. 

Rocheford  &  Cipuld.  Fl— 

Frank  Romans,  2210  N.  2«th  St. 

Shane  ft  Jackaon.  L 

J.  B.   Smith  &  Co.,  Ranege  BIdg. 
ChiLs.   E.  Squires. 

John  W.  Towle.  II— 

Frank  Waller,  519^  N.  I6th  St. 
Wflahana  Mantel  &  Tile  Co.     —  — o 

Wlese  ft  Kunkell.  L 

O'NEILL— 

C.  S.   Davis. 
John  Hunt. 

PAWNEE  CITY— 

John   Coldlron. 

Plummet  &  Lyons. 
PLATTSMOUTH— 

Jno.  Hartman. 

D.  M.  Jones. 

Z.  W.  Kennedy. 

Jno.  Klnser. 

Peter   Renland. 

Walter  J.  White.  Jl— 

BT.  PAUI^ 

Chicago  Lumber  Co. 

L.  Larson  ft  Co. 
flOUTH  OMAHA— 

Carter  Alcoi,  13th  and  H  Sta. 

D.  M.  Click  &  Co.,  IBth  and  M  Sta. 

Flore  &  Co..  21st  bet.  S  and  R  Bts. 

McDonald  &  Bock,  Sd  and  J  Sts. 


Thoa.  Muchle. 

NEW  HAHPSHISE. 

BBRLIN- 

Napoleon  Nolan. 

Louis  Rod  wick. 

H.  C.  Rowell.  Jl- 

John  Steward. 
CLAREMO NT- 
John  McGrath. 

Robt.  Rosslter.  Jl— 

CONCORD— 

Concord  Foundry  Co..  8  Chandler 
St.  Ol- 

C  L.  F«Uowg  &  Co.  Gik 

Ford  ft  Kimball,  a  S.  Main.     Fl— 

Rowell   ft   Plummer.  Nl- 

DOVBR- 

J.  S.  Abbott.  m- 

E,  W.  Hooper. 

O.  J.  Palmer. 

A,  Converse  Place  Lumber  Co.,  17 
Cocheco  St. 
DURHAM- 

D.  Chei-sley   ft   Co.  p 

John  W.  Dresser.  Jl— 

KBENB— 

E.  B.    Dodge    ft    Son.  N 

Calvin  H.  Ellis.  HI— 

Oscar  H.  Thayer,  Kl— 


D,tz..i!/Googlc 
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NEW  HAHPSHIBE  (Cont'd). 

MANCHESTER— 
Frank  A.  Gay. 

Geo.  Holbrook  N 

Mead,  Mason  &  Co.  Cl~ 

Rol)Ie  Consolidated    Concrete   Co., 


.6  Elm  St. 
MILFOBD— 

John    P.    Grafton. 
NASHUA— 

Cone   &    MalhoU. 

L.  P.  Dunklee  &  Son. 

"■■    "lua  Building  Co. 


II— 
Ml- 


ITEW  JEBSBT  (Cont'd). 

BATONNE  (Cont'd)— 
William  C.  Farr,  S2  B.  2Sd  St.     02— 
George  Ford,  «  Andrew  St. 
Holmes  &  Cogan,  933  Oarfleld  St. 
Hudson  Co.  Contr.  Co.  Ir—  — 

Edwin  P.  Keeney.  S»  W.  EUM  St. 
Hugh  UcCalK,   Boulevard,  cor.    W. 

Mlh  St. 
Richard  C.  Mead,  25  E.  IZd  St. 
Martin  M.  Murray,  9  W.  Bth  St. 
RehlU  &  Edwards,  W.  Mtb  St..    nr 


BenJ.  E.  Osftood. 

Tardlf  &  Bellavance,  IM  Tolles 
PORTSMOUTH- 

Anderson  &  Jenkins.  1 

W.  A.  Hogdon.  1 

J.  R.  Holmes. 

E.  N.  McNabb. 

Sugden  Bros. 

E.  W.  Trofethen. 
ROCHESTER- 

W.  W.  Ames. 

H.  P.  Howard. 
SOME  R8  WORTH— 

AuguBtB  Bernler. 

Chaa.  P.  Mleclial. 

IfEW  JESSBY. 

ABBURY  PARK— 

S.    L.   Bartholomew. 

8.  W.  Benner  &  Son.  1 

E.  B.  Foster.  I 

S.  W,  Klrkbrldge. 

8.  B.  Ovlatt.  I 

D.    N.    Sexton. 
ATLANTIC  CITY-  ~ 

Chas  W.   Baralow, 

Rufus   Booye.  I 


NleholB  W.  Toiin 
ATLANTIC    HIGHLANDS- 
Prank  J.   Davis. 


Wm.  H.  Waters. 

George  J.  Welcher,  34  E.  £1 

BELLEVILLE— 
John  McCarthy. 

John  Travers. 
BELVIDERE— 

S.  W.  Gardner  ft  Co. 

BEVERLEY— 

C.  A.  Hlgglna. 

G.  D.  Logan. 
BLOOM  FIELD— 

E.  D.  Ackerraan. 

Hubert  J.  Ashley. 

M.  J.  Callahan. 

L.  C*  &  J.  r'.  Vreeland. 
BOONTON— 
Ha  pier  &  Grimes. 
Theo.    Ringlleb    &    Sons. 


J.  B.  Coddlngton.  J2— 

J.  E.  Hlllpot.  N 

BRIDGETON- 

Henri'  C,  Elwell.  Jl— 

Chaa.  B.  Wllllaras.  Hi— 

BURLINGTON— 

John  J.  Norcross.  LI— 

Edw.  Rlgg,  Jr.  a- 

CAMDEN— 

Geo.    Baehmnn.  Ji_ 
Block  &  Tile  Paving  Co.,  SOI  Mar- 
ket St. 
Camden  Lime  Co.,  12T-B  Pedsnil  St. 


J.  T.  Stout.  Hl- 

BAYONNE— 
Henry  Becker,  G4  B.  )th  St. 
T.  J.  Brady,  32  W.  47th  8t. 
Brady  Bros.,  Ave.  B,  cor.  B.  23d  Bi 

W.  John  Buttner,  528  Boulevard. 
James  J.  Cogan,  gS  Ave.  C.     Ei- 

Coney  &  GUbertson.  IT  Dodge  St. 
Dennis  County,  S(6  E.  SJd  St. 
Jnrob  H.  Coilne,  SIO  Ave.  B. 
John  Cure,   30  W.   7lh   St. 
Robert  J.  Daly.  1*  E,  23tli  St. 
Thomas  J.  Daly.  1«  Ave.  C. 
Daniel  Donovan,  3S  W.  ISth  St. 
William  Downey.  41  W,  27th  St. 
P-  J.  Pallon,  11  W.  23d  St. 


Geo.  Holl. 
Louis  F.  Ho:i. 
Robt.  K&lghn. 
Kalghn  &  Draper. 


Wm.  C.  Kean, 


n  Sc  Son,  1800  Broad- 


Harry  Mansfield,  Jl— 

Randall  E.  Morgan.  FI— 

G.  J.  C.  Ratcllfte.  LI— 

Wm.  H.  Sherman,  SS  Haddon  Ave. 
B.  F.  Sweeten  &  Bon,  Pl.- 


.ooglc 
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I    Jerfl. 


.    Co. 


H.  F.  Whllecrttft.  640  Benaon.  Nl— 

Wilson    &   Harblscon,    1131   &  37   S, 
Frcmt.  J2- 

CAPE  MAY- 

Jos.  H.  Hanes.  H— 

I>.  E.  HlUer. 

H.  C.  Swan. 

J.  Stratton  Ware.  Jl— 

CARLSTADT- 

Gottfried  Kugler.  Ml- 

CBMENTON- 

Llthuld  Mfg.  Co..  Inc. 
DOVRR- 

Andrew  Roderer,  Jr.  Jl— 

Smllh  &  Pannlnr  Kl- 

BAST  OHANGB— 

J.  W.  BaJEiie, 


Jos.    _.    

E.  I.  Condlt. 

B.  Coyne. 

Job  P.   Davis. 

E.  Doremus  &  Co. 

John  Gunn  &  Son. 

A,  P.  Hamblen  Const.  Co." 

Key stone  Const.   Co. 


refe 


Kl- 


Ml— 


The  Nallonal  Coni _. 

Thoa.  Nevins  &  Son.  A!— 

PrlnB  Bios. 

Richard  L.  Tobin.  HI- 

ED IBON— 

N.  J.  &  Penn.  Concrete  Works. 

P 

ELIZABETH— 

Michael  Byrnes.  II— 

Henry  T.  Clark. 

Daniel  Dlpple.      *  Ml— 

Jno.  P.  Dolan.  HI— 

Donohue  A  McKeon, 

Chas.  Ellbacker. 

P.    Paughnan.  Kl— 

Flligerald  &  Polls. 

Nicholas  Kelmlg.  Jl— 

Alex.   Kerr  &  Son.  Hl- 

N.  J.   Dock  &  Bridge  Build.  Co. 

LoulH  Qulen.  Gl- 

Mathew  Wade.  M2- 

Robt.   Wllaon. 
ENQLEWOOD- 
D.  L.  Barrett. 
G.  D.   Bogert  &  Bro.  J2— 

Joneph  H.  Oarrlson. 

Abram  Tallman.  Jl- 

Joseph  Tbomson.  Jl— 

John  Vanderbeck. 

John  8.  Weslervelt.  Kl- 

PLEMINGTON— 
Caaa  &  Runyan.  Nl— 

John  Shields.  Dl- 

FORT  LEE>- 
A.   G,    Sage   &   Son.  Hl- 

FRBEHOLD— 
A.  Brown  &  Son.  II— 

W.  H.  DuBola.  Kl— 

A.  E.  PreBton.  Jl— 

GARFIELD- 


K2— 


NEW  JBRSBT  (ContM). 

QLOUCESiBR  CITT- 

Burt  A  b'Hara. 
Charlee  F.  Rlncorn. 

GUTTENBURO- 
Bouker  Contracting  Co.  P 

HACKEN8ACK- 
Samuel  R.  Cumming. 
S.  B.  GarriBon.  I>i~ 

D.  C.  Piper. 
Wm.  H.  Whyle.  Ml— 

1 1 ACKETT8TOWN— 
J.   H.   Beatty. 
G.  W.  Smith. 

HADDONPIELD- 
Wm.  S.  Caperon. 
John  C.  Hoopes. 
L.  J.  Stone.  Ml— 

HAMMONTON- 
ChBB.  P.  Myrea.  Ol- 

Henry  Nlcholla. 
Edw&ra  T.  Strickland. 

HARRI80N- 
Mlchael  J.  Bruder.  Jl— 

John  J.  Snyder.  N 

J.   SpuTT  &  Sons.  Bl— 

HOBOKEN— 
Barber    Asphalt    Paving    Co..    ZK> 

Washington  St.    - 
Bonta  &  Anderson.  J3— 

Commonwealth  Roofing  Co.,  58  Isl 

St. 
Lulel  Gabettl.  JZ- 

Ferdlnand  Gasaman.  II— 

J.  O.  Ruhl.  N 

John  Runton  &  Son.  HI— 

Jan.    Waddlngton.  819  Jeei-eon  St. 
R.  Waddlngton   &  Son.  n— 

IRVINGTON   (NEWARK  P.  O.)— 
John  Ballard,  Osborne  Terrace. 

JERSEY  CITY— 
Wm.  T.  Ard,   B7  Bonner  Ave. 

G.  H.  Atkinson  &  Co.  N 

Wm.  Baker.  K2- 

Barber  Asphalt  Pav.  Co.  Al- 

E.   W.    Conlon.  K2— 

M.  T.  Connolly  Contr.  Co.  Ml— 

Pal  Connolly.  GZ— 

R.  C.  Cook  &  Son.  IZ— 

M.  Cummlnga  &  Son.  N : 

Joseph  H.  Ciilley.  N 

Delaware    River  Quarry  &  Const. 

C.  F.  Egan.  N 

Richard  English.  E2— 

Wm.  H.  Gautler  &  Co.,  1  Exchange 

T.  Harrington  &  Son.  HI— 

Henry  &  McGlvney.  11- 

Hopklns  &  Ormsby.  G2— 

John   Hopkins.   4S2   Central   Ave.  ^ 

Hudson    Co.    Contracting    Co..     367 

John  M.   Hughes  Sons.                   II- 
Geo.   KeisB.                                          Ll- 
Louls  Klrohner.   SBZ  Duncan  Ave 
Pat  Kenny.     ■.  13th  St.              HI— 
The  Mack  Paving  Co.  F 


N.   , 


Cons 


W.   C.   Murphy. 
C.   J.   O'Neil. 
fatrick  O'Neill. 
Wm.    Ormsby.    168   > 
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ireW  JEHSEY  (Cont'd). 

JERSKY  CITY  (Oont'd)— 
P.  T.  PlunkPtt,  ll)9»  Summit  Ave. 
Thomas   Potter.  G2- 

J.  W.  KehlU,  369  Coromunlpaw  Ave. 
P.   Santord   Roaa,   Inc..   277  Waah'n 

St.                                       ca- 
put Ryan.  N 

Sanford  &  SUllman  Co.  Fl— 

B.  M.  &  J.  F.  Shanley.  1<  Exchange 


Place.  ,. 

t>ewlB  Stevens. 

J.  Wheellhan  &  Sons.  FI— 

KBABNBT— 
Bnstlce  Bros.  &  Bohenna  Co.  O— n 


John  C.  Ahrens,  IS  Palrvlew  Ave. 
William  Ahrens,  13  Peshlne  Ave. 
William    Ballard,    Runj-on    Ave.     & 


Broad  St. 
John  Bird. 

Brennan  &  Regan  C„. 
Oeorge  Brown  &  Co..  374  E 

Chert  atone  Co..  238  WashlnKton  St. 
A.  H.  Clark's  8onH.  22  Clinton  St. 

Hi- 
Commonwealth  Booflns  Co.,  19  ni- 


Jno.  C.   Brown. 
L  AMBERT  V I LL  E— 

Delaware   River    Quarry    &    Const. 

Co.  I 

W.    H.   Ireland    (Agt.). 

H.  A.  Montgomery.  Gl_ 

Frederick  Parker,  N 

LONG  BRANCH— 
Wm.   H.  Alexander. 

Chrlatlan    Brehm.  LI— 

R-  H.  Hughes.  HI— 
Peter   Mnrl. 
Joseph  Robhlns. 

H.  M.  Sherman.  N 

Horaco   Stanton.  Kl— 

Robert  Tappln,  JZ— 

White   *  Covne.  Kl— 
Edgar  Zlellan. 

MADISON- 

1.   D.   Lura.  Nl— 

MANASQUAN- 

Newbury  &  Estell. 

A.  F.  Vannote.  LS- 

MATAWAN— 

John  M.  Hulsart. 
MILLVILLE— 

James  Hoffman.  Ml-* 

Reeves  &  Son.  Fl— 

MONTCL^IR— 

John  a.  &  L,.  Carlson.  HI— 

S.  8.  Courier. 

Courier   &   Van   Rossum. 

Wm.  Doyle.   Midland  Ave. 

James  B.  Dyer.  Montague  Place. 

Owen  Feeney.  Valley  Road.        1.2— 

Otto  E.    C.    FentilHfr.  M2— 

Donato  Fusco,  Glenrldge  Ave. 

P.  UcChaln. 

Karl  I.  Muller.  Miller  St. 

C.   P.  O'Nell. 

J.  F.  O'Nell. 

Ed  D.  Ring,  N 

Yamer  &  Simper. 
MORRIBTOWN- 

John  D.  Collins.  MZ— 

Dempsey  A  Cooney. 

ThoB.  Malley.  N 

P.  Mulhall  &  Son. 

New   Jersey   Eng.   &   Construction 
Co. 

Sturgis  BrOB. 
MOUNT  HOLLT— 

Geo,    Bran  In. 

WIntleld  B.  Gale. 


7th  St. 

W.  A.  Cullen,  B2S  Broad  St. 
Joseph   D'ALelse. 
John  S,  Day  &  Co-_??*  Broad  St. 


John  Doriety.  1S8  Rtdge  St. 

Dowd  &  Olds,  ST  Van  Wagenen  St. 

Enstlce  Bro&,  A  Bohenna,  22  Clln- 


K2— 


Wm.  A.  Gay,  22  Clinton  B 


P.    H.    Harrison   ft   Sons   Co..  3«  S, 

9th  St.  L 

Headley  &  Christie,  Kl— 

Eugene  B.  Hedden,  H  Clinton  St. 

MI— 
V.  J.  Hedden  &  Son,  49  Ogden  St. 

CI— 
J.  G.    Ketzel,  67  Main   Bt.  II— 

Wm.  J.  Hughes,  112  Bergen. 
Pnul  H,  Jaehnig, 
Michael  Kane.  57  B.  ISth  Bt. 
Bobt.  Kuebler.  n— 

J.  W.  Lansing  &  Son.  12!  Market  St. 


F.  W.  McManuB.  £2  Clinton  St. 
Merrltt  Bros. 

Alen.  Mllmoe,  S7  S.  ilh  St.         N 

Mitchell   &  NeR.  Ol— 

Newark  Asphalt  Co.,  IW  Market  St. 
Newark  Paving  Co.,  800  Broad  Bt. 

L 

N.  J.  Asphalt  Co.,  TfiS  Broad  St. 

L 

New  York  Booflng  Co..  19  Division 

St. 
Thomas  A.  O'Connor.  St  Concrsaa 


CONTBACTOES  AND  LAEGE 


OF  CEMENT. 


HEW  JERSEY  (Cont'd). 

NEWARK  (Cont'd)— 
Pa  sfimore— Meeker  Co.,  192  Market 

Bt. 
Jacob    Peter.      127     FrellnshuyBen 

Ave.  Kl- 

James  B.  Pewtner  &  Co. 
Frederick  R.  Pratt.  11- 

Chas.  B.  Pniden.  22  Clinton  Bt. 
Ford  K.  Pniden,  22  CllDton  St.  HI— 
T.  J,  Regan  &  Co.,  1T9  Market  St, 
J.  L.  Held.  7(3  Broad  St.  Ll- 

S.  Rlxiollo  &  Co.,  15  Lock  Bt. 
P.  Sanford  Kosb,  75  Johnaon  Ava. 
CJ- 
Oeo,  W.  RoydhouBB, 
Arthur  E.  Bandfora,  ZI  Kearney  Bt 
David  P.  Bandford,  199  Qarslde  Bt. 
W.  W.  SclioDler. 


N- 


Davtd  C.   Seymour,  1S4  Market  St. 

Li— 
B.   M,   &  J.  F.   Shanley,   BC7  Broad 

Street.  P 

J.   R.  Shasley. 

Joaeph  J.  Smith.  N 

P.  if.  Bmitii  ft  Co. 

Prank  Snyder, 

Standard  Psvicg    Co.,    22    Clinton 

Street. 
Flavel  W.   Bulllvftn.  J2— 

W.  H.  Turrell,  N 

Union    Cut    Stone    Const.    Co..    23 

Clinton  Bt. 
Peter     Vanderhoff     A     Bono,     286 

Broad  at.  n- 

Van  Steenberg  &  ClarR.  304  Ogden 

Street.  I 

E.  U.  Wildron  &  Co.,  84  8.  Sixth 
St  Did 

Joseph  Wella,  8S5  Summer  St. 

James  Woodhouae.  N 

NEW  BRUNSWICK— 

Thos.   C.  Cole,  Townsend  &  Drift 
Sta. 

Jaa.  Gllllsan. 

Lyons  &  Corrigan.  N 

Rad«l  &  Shafer. 

T.  H.  Riddle.  II— 

NEWTON- 

Wra.  Lattlmore.  Nl— 

0'I>annell  &  McManlman.  Jl— 

A.   W.   Price.  II— 

John  Reagan. 
OCEAN  GROVE— 

M.    C.   Qrlffln.  N 

OHANQE- 

Brennan  &  Co. 

A  Costa  &.  Co.  J2— 

P,  Deihelmer  A  Son.  L 

Henry  M.  Dowd. 

Lawrence  J.  Pell,  Jr. 

Mlnehan   &  Everett. 

Wright  ft  Llndaley.  Hl- 

FALMYRA- 

JoB,  Bishop. 

John  Shade. 
PAS8AIC- 

Benidge  Bulldllntr  Co. 

Diamond  Stone  Co. 

Jelteme  A  O'Learj'.  N 

Rooama  Bros.  Mi- 

Union  Building  &  Const.  Co.     Iil 


HEW  JEBSET  (Cont'd). 

PATBR80N- 
GeorKe  Adahead  ft  Son,  «  Pair  Bt, 
John  AKnew,  Prince,  cor.  Blater, 


John  De  RItter.  1' 

Peter  r>e  Kulter,  80  Orad 
DowUng  Construction   O 


!  Pat- 


Hlehard  Dykstra,  227  Derrom  Ave. 
J.    W.     Ferguson,     Pateraon    Natl, 

Bank  Bldg.  Bl- 

C.  J.  Gallagher,  174  ISth  Ave. 
David    Henry    Building   Co.,    Main, 

cor.   Smith.  J2- 

Mardn  Hogan,  3SJ  Grand. 
Chrla  Huber,  3  Pateraon. 
International  Mosaic  Tiling  Co.,  17 

Broadway, 
ChrUtopher     Kolloy,     R,  ,  R,    Ave, 

cor.  Green  St.  GU 

J.  R.  Lee.  Z  Natl,  Bank  Bldg.  Dl- 
F,  J.  Marley,  Romalna  Bldg. 

Marley  &  Forbes.  J 

James  McGiilre.  158  I7th  Ave. 
McKleman  A  Bergln,  Ist  National 

Bank  Bldg,  El— 

Patrick  McShane,  M  Leslie  St, 
A.  Miller  ft  Son.  704  Main  St. 
Moore  A  Gobla  Co. 
T.  P.  Murray,  1243  Madison  Ave. 
New     Jersey   Sewer   Pipe    A    Con- 
struction Co.,  ISth  &  Broadway. 
Thomas  O'Brien,  112  Pearl  St. 
Pateraon     Construction     Co.,     Ro- 

Rialne  Bldg. 
Poterson     Mantel    A   Tile   Co.,     603 

Main  St. 

Aaron  Peckert.  N 

Wllllnm  Rohlofr.  1S1   Sussex. 

W,   J.   Rooney,  47  Park  Ave.   N 

Patrick  Bt.  Ijawrence,  121  Jackson, 
Joseph  Bharpe,  E47-9  E.  18th  Bt, 

ai- 

Bllk    City    Construction     Co.,     147 

A.  H.  Smith.  11-17  Lafayette  Bt. 

Hl- 

Loula  Smith,   SO  Sheridan  Ave, 

Albert  Tot  ten,  24  Hemlock. 
PAULSBORO- 

Bzeklal   English. 

Chaa.  B.  Henry. 

Chaa.  Tllus.  Nl- 

PENNGROVE- 

Chas,  E.  Barber.  M2— 

Chas.  Denny,  Jl— 

John  Harker. 

Adam  Jeso,  Sr. 

Ell  Strimple. 

Nathan   Wood. 
PERTH  AMBOi'— 

Ira  R.  Crouse.  L2-. 

Donohue  ft  Leavy.  Kl— 

Jaa,  Growney. 

Henderson  Bros. 

A.  Hoagland. 

Thoa.  Langan,  HI— 

I.  C.  Oatergaard. 

Thos.  Redhlng. 

Woglon  A  Cllnchey.  Kl— 
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HEW  JERSEY  (Cont'd). 

PHILLIPSBIJRG- 

Edw.  Korp. 

Lehigh  Concrete  Stone  Co. 

Aaam  Martin.  ja— 

Mutch ler,   Connelly   &  Donnelly. 

m— 


NEW  JERSEY  (Cont'd). 

T  EN  A  FLY— 

L.   O.   Atwood    &  Co. 
TEBNTON- 

Jos.  Burton. 

CvruB  Cadwallader. 


T.  3.  Pursel. 
Sheard  &  Selliler. 
PL  AIN  FIELD— 
David  Bowden. 
Thomas  Burke. 

11- 

w.  s.  cadwallader, 

Patrick  Corrlgan. 

Geo.  B.  Fell. 

W.  D.  Hannigan. 

Aaron   Hawkyard.   lOTJ   8. 

"E= 

Patrick  Cbrlatmaa. 

c:  S:  MeTk/r  *  '^''■ 

PLEA  SANT  VILLE— 
Chaa.    a.    Adama. 

N--- 

John  W.  Hooper.                           N 

John  H.   Hurley.                              Kl- 
Mlchael  Hurley,   612  Perry  SL    I!— 
Wm,  S.  Kelhn,  6E  Pennington  Ave. 

Ll- 

Jamea  W.  Lannins. 

n^ 

PRINCETON- 

LcwlB  I«wton  &  Son.  «3  Hamiji™ 

J.  H.  Golden. 
Chns.  Mcr>ermott, 

NI- 

B,  W^*  Mather. 

MS- 

Ml— 

Thos.  J,  McGoven.. 

B.  Mulford  Updlke- 

L 

W.   F.   McOovem. 

HARITAN- 

Wm.  Morgan. 
W.  J.  Morris. 

le- 

RAHWAY— 

T.  Covlntree. 
Eastman  &  Trembly, 
Qeo.  W.  Heath. 

The  N.  J.  Wire  Cloth  Co, 

^i,.f.„'!"'pT„1.?oi,. 

Ul- 

Dennis  Rop.  183  W.  State  St.      11— 

J,  SInkhorn  ft  Co. 

Geo"  W.^ Moore 

L2— 

Jaa.  D.  Smith. 

Ni- 

A.  T.   Hay. 

Chas.  ScrtmHhaw. 

John  Stone. 

Ml- 

Trenton  Impr.  CO. 

RED  BANK— 

Trenton  Conat.  Go. 

L 

William  Bewlngr. 

Trenton  Stone  &  Const.  Co 

Joseph  Swannell. 

C.  B.  Walton,  ID7  Lamberli: 

In  St. 

RIDGEWOOD- 

Wm.  C.  Monro. 

Henry  T.  Craven. 

ROCK  AWAY— 

Jehlel  Vaughn. 

Geo,  E,  Schofleld, 

WASHINGTON- 

RUTH  ERFOHD— 

J.  P.  Deremer  ft  Sons. 

I,  M,  DePuy. 

WKKHAWKEN— 

Edwin  T,  Galloway. 

J2- 

Geo.  Roman.  - 

JulluH  Jaeger. 

WEST  HOBOKEN- 

H,   R,  Rusk, 

Ol- 

John  Berkley. 

SALEM— 

G.  W.  Cranwel!  ft  Son. 

Bell  &  Clamplt. 

Wm.  Gundllng,  49)  Charles 

St, 

Lcwla  Steel  man.  G3  Wesley 

St. 

J.  Hughes  ft  Son. 
Geo.   MclAchlsn, 

Jl— 

BOMBRVILLE- 

N 

Conover  &  Guniclman. 

N-- 

James  O'Brien. 

Wm.   Hardgrove. 

JI- 

Hen^  M    Schneider 

J^^ 

John  p.  Homby. 

Peter  Tw'oohy. 

KI- 

D.  J.  Smith. 

WEST  NEW  YOii..- 

SOUTH  AMBOY- 

Theo.  F-  FornoIT. 

Ji— 

James  Collins. 

WOOD  BRIDGE— 

Quinlan  &  Leary. 

Jl— 

J.  H.  Coddlnglon. 

Kl- 

SOUTH  ORANGE- 

Lars  P,  H,  Meng. 

Kl— 

Heni-y  Becker  &  Son. 

Jl- 

Am.  Slone  Pav.  ft  Const,  t 

2o. 

David  Boe. 

HurrlBOn  'Conat.   Co. 

Hugli  Conlon. 

Jl- 

Jl— 

John  O'Reilly,  Jr. 

t>.  L.  Plne7     , 

STANHOPE- 

The   Allen    ft    Ruaaell   Gran 
Construction  Co. 

SUMMIT— 

Ite  and 

HEW  MEXICO. 

ALBUQUERQUE- 

J.  Ched later. 

Don  Dickerson. 

B,  G.  Delaney. 

Dodd  ft  Lembke. 

John  W.  Uughea. 

Jl- 

Jaa.  McConlHlon. 

Ruaaell  Bros. 

Joh"'^W°^ercer. 

Kl- 

W.  W.   Strong. 

Jl- 

W.  H,  Smith. 

GALLUP- 

a,  Wright  ft  Sod, 

Kl- 

E.  F,  Kinney. 

N 

CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 
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HEW  MEXICO    (Cont'd). 

Z^AS  VEGA8- 
J.  V.  Conuul  &  Bon.  N— — 

Jobn  K.  Martin. 

R08WB1LL- 

B.  P.  i>anieia. 
Suunitif  &  RamnusaeD, 
Thoa.  Howard. 
Frank  L*  Roy. 

Geo.  Munro.  Kl— 

Pearce  &  Blxby.  JI— 

D.  Y.  Tomllnaon. 

SEW  TOBK. 

ALBANY- 

James  Ackroyd,  12  JamM  St.     Gl— 
Albany  Conslrucllon    Co.,    Tweddle 

BldK. 
Barber  Asphalt  Paving  Co.        Al— 

Theo.  F.  Bradley.  L 

Callahan    Road   Improvement     Co., 

a  state  St.  Fl— 

Stephen  A.  Carr.  Jl— 

Colllnii  Broa.,  Benson  Bldg.      L 

Michael  Daley. 

8.  J.  Davenport  &  Co..  11  Tweddle 

BldK.  n- 

Doltard  &  Holler,  6fi  State  St.    U— 
John  Doyle.  K2— 

B.  G.  Dudley.  Jl- 

T.  Henry  Dumary.  G8  State  8E. 
Dwyer  ft  Huntington.  Ql— 

John  Dyer,  Jr.  Jl— 

Ja«.  Farreii  ft  Co.  FZ— 

Jno.  Fltigeraia. 

Hilton  Bridge  Co.  Ql- 

Tke     L«0tuud     Co.,    3S4-5li-5B-6o 
SUte  SL  Di— 

Macnee  &  Rabe,  tSt  Broadway. 
B.  F.  &  P.  W.  Muldeiry,  IIG  iBt  St. 


Anton  Weller,  SU  Broadway.      II— 

AL.BION— 
W.   S.   Buell. 
Arthur  Harris. 

ALTAMONT— 
A.  J.  Manchester. 
Minor  White. 

AM8TERDAU- 
Wm.   P.   Blase.  Ml— 

Cha«.   Clemona.  Kl- 

Ilenry  C.  Grieme.  11— 

John  B.  Jones.  Ml— 

T.  D.  lASber.  Nl- 

MessenKer  ft  Bon.  Jl— 

John  J.  Turner.  Jl— 

ATHENB- 
Theodore  Every  ft  Son.  I!— 

Harmon  Miller. 

ATTICA- 
Broadbookfl  ft  Ranger.  It— 

AUBURN— 

Stephen  C.  Adama.  Kl— 

John  L.  Alnut.  MZ— 

-    David  W.  Barnes  ft  Son.  Gl— 

Ed  F.   Brayer.  N 

Chamberlain  ft  Phillips.  II— 
Fumisa  Bros. 


IfEW  TOSK  (Cont'd). 

AUBURN  (Cont'd)- 

Jos.  Hodder  ft  Bro.  Jl— 

Robt.   R.  HuEK. 

F.  Edwin  Parker.  Gl- 

Wm.   H.   Thorapaon.  Ol- 

T.   P.    Wftlah.  L.2— 

AUa&BLB  CHASM- 

W.    M.    Mooney    ft  CO.  Gl— 

AU8ABLB  FORK8- 

J.  ft  J.  Rogers  Co. 
AVON- 

Henry  Chaae. 

Wm.  Clark. 

Upson  ft  Whlaker. 
BABTLON- 

Elmer  W.   Howell.  1.2- 

Chaa.  Wood  ft  Co.  D2- 

BALDWINSVILLE- 

Herbert  Rogers. 
BALL8T0N  SPA- 

Wm.   Clemente,  Jl— 

Daniel   A.   Foote.  Kl— 

Frank   J.   Holmes.  Ml- 

Davld  Thompson.  Kl— 

BATAVIA— 

Chas,  la  Fountain. 

John  lochnlcht.  Kl— 

R.    C.    Odlan.  Kl- 

Wm.  B.  Page. 

B.  Prefontnlne. 

Weaver  ft  Winalow. 

W.  C.  Wolsoy. 
BATH- 

ThoB.  H.  Campbell. 

John   Collins,   X  Geneva  St.. 

W.  H.  ft  R.  J.  Davison. 

Phil  Shoemaker. 
BINGHAMTON— 

Chenango     Engineering      Co.,     lio 
State  St. 

W.  A.^onklln,  JB  .Court ^_t 

,,    ,„    _„  Ll- 

:.  A.  Hatthewa,  *I  Court 

Street. 

A,  D.  Osborn,  169  Beethoven  Bt. 
BOYL.STON— 

Blary  Crandall. 
BUFFALO— 

Frederick   Akner,    Jr.  Jl— 

J.   I..    Alberger  &  Bon,   196  Elllcott 


Hl- 


„?5"»i 


Nl— 


John  Asbell.  LI— 

Atlas  ContracUng  Co.,  «  Main  St. 
Henry  Author,  1410  Fillmore  Ave. 


_   _  Hl- 

W.  C.  Beck,  1248  FHImore  Ave. 

Charlea  Berrlck  Sons,  llBl  Main  St. 
Fl- 
Geo.    Blckelman.  K2— 

H.  C.  Blddlecome,  412  Perry. 
H.   Birkmeyer,   E  Glenn. 
Black    ft   Hunt.    I    Builders'    Exoh. 
L/eo  Bonet  ft  Co. 
Rudolph  Boye,   10G3  Smith. 
Arthur  Boulderlng,  »2  Herkimer. 
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MEW  TORE  (Coned). 

BUFFALO  CCont'd)- 
W.  F.  Boyaen,  192  Blllcott  Bq. 
O.  W,  Bruce.  &1  Beat. 
Buffalo     Bridge     &     Iron    Works, 

Bailey  Ave.,  N.  Seneca. 
Buffalo  Cemeot  Co.)  no  Fianklin 
St.  Bic 

Buffalo    Concrete    Paving   Co.,     a4 

Northampton. 
BuKalo  Dredging  Co. 
Buffalo  Electric  Co.,  2tT  Pearl. 
Buffalo  Engine  Works,  It  Perry  St. 
Buffalo  Expanded  Hetal  Co.       D— 
Buffalo  Bnglneerlns  Co.,  9  Erie  Co. 

Bank  Bldg.  L 

Buffalo    Ferrollthlc    Pa  v.     Co.,     * 

Bulldera'  Exchange. 
Buffalo  OranoUtliic  Paving  Co,,  7S 

W.  Bagle.  I 

Buffalo   Marblelthlc   Pav.    Co..     n 

Brie  Co.   Bk.   Bldg. 
Buffalo  Sewer  Pipe   Co.,   77  Tona- 

wanda.  Bi- 

ll. P.  Bui^ard.  as  Lathrop. 
Burke,  Dlmlcke  A  Wing.  Jl— 

Buich  Bros.,  G23  Mooney  Bldg.  F2— 
Butcher  Bros.,  893  Main  St. 
Byrne  &  Bannister.  B— 

ChBB.  Cttllam,  88  Kentucky. 
Carroll  Broa.,  4th,  cor.  Virginia, 
a.  w.  Carter  &  Sons,  36  Builders" 

Bxchange.  HI— 

W.  A.  CHiie  ft  Bon,  H  Uain  St.  Dl- 
A.  F.  Chapman  A  Co..  471  BlUcott 


Sauar 


Dl- 


Fred  Chlnell. 

Climax  PavliiK    Co..  74    Blverslda 

Av«. 
Cockbum  Broa.  *  Co.,  O  Bulldera' 

E^xchange, 
Colliery   Engineering  Co.,   41t  Blli- 

B.  I.  Cooper.  HI— 
Cooper  &  Xiopklna,  360  Niagara  St. 
Peter  Cotter,  22  Myrtle. 

D.  A.  Crage  &  Co. 
Crage  ft  Pench.  U.  Terrace. 
Cramer  Oranlte  ft  Concrete  Co. 
Cro«cetit   Pavement    Co.,    M   BHft 

County  Bank  Bldg. 
Dark  &  Co.,  MS  Pearl  St.        P2— 
James  M.  Davla. 
Alvln  W.  Day,  EGB  Main  St.         II— 

De  FrelB  Bros.  N 

Henry  Dean,  M2— 

Geo,  Dietrich.  Ji- 

ll. Dietrich.  Jl— 

W.  D.  E>odge  A  Co..  20  W.  Bagle. 

m— 

Donnelly  Contracting  Co.,  BH  Elll- 

Jaa.  B.  iJonnelly. 

C.  Donovan,  1334  Prudential  Bid*. 
Dwyer  ft  Huntington,  3T9  Main  St. 

Gl- 

John  Blseaaer,  U83  Niagara.  N 

Empire    Paving    Co..    !!    Pomona 

Pface, 
John  FelBt  ft  Sons  Co,,  111  Aah  Bt. 

El— 
Wm.  Fenton. 

D.  R.   ft  H.  Pogelsonger,   Zlfi  Oak 
Street. 

R,  L.  Fosburgh  &  Co.,  732  Pruden- 
tial Bldg,  I 


HEW  TORE  (Cont'd). 

BUFFALO  (Cont'd)- 
a.  B.  Frank  ft  Bro., 

Exchange,  jia — 

P.  H,  Frank,  U2t  Oeneaee, 
Wm.  Franklin. 
Wm.  Pranklln,  Jr. 

F.   J.   Friedman,  38  Pox.         N 

Frontier  Engine  Works,  foot  of  II- 

Ilnola.  U— 

C.  H.  Oalle.  »  Indiana  ch.   rd. 

A.  Qehres,   1»S8  Plllmore   Ave. 
Oela  Bros..  42E  Dearborn  St. 
German  Rork  Asp.   &  Cement  Co.. 

Ltd..    S04  D.    S.    Morgan   Bldg. 

D3— 
John  G™1,  Jr.,  1  Quarry.  LI— 

C.  H.  Gill,  246  Plymouth  Ave. 
J.  K.   Goldsmith,  306  Saatnn. 
John  Gorgea.   S3S  Broadway. 
Eugene  W.  Gould. 
1^  Granacher,  ZIG  Oenesee. 
Granolithic     Paving     Co.,       71     ^7. 

John  Grant.  N 

Orattan  ft  Jennings,  (oot  ot  Main. 
CI— 
Orattan  A  Liatlmer,  toot  of  Haln. 
J.  H.  GrelfenitelD.  Kl— 

Charles      Oriaiths,      STI     ProspetA 

Ed  B.  Griffith.  N 

Charles  Oruber,  !S)  Walden  Ave. 
Ave,  N 

E.  J.  Grupp,  EI  Riley.  Kl— 
T.  C.  Gugino,  80  Trenton  Ave. 

B.  M.  Hnger  A  Son,  141  Elm. 

F.  C.   Hardle,  124  Peckham, 
James  Hall,  106  West  Ave. 

Hand  A  Greenberg,   T  Erie  County 

Bank  Bldg. 
Robt.  P.  Hankln.  U- 

Henry  Harder,   287  Northampton. 


Hoirar    Construction    Co..    8S    Coal 

A  Iron  Bxchange. 
Henry  Harike,  Za  Humboldt. 
John   P,    Harty   A   Son.  Jl— 

Henry  Hecker,  SN  Dearborn. 
William  Henrlch  A  Sons.  1S3  Spring 

Street.  PI— 

Wm.  Hensen.  LI— 

Peter  Herlng.  Kl— 

T.  L,  Herman.  257  Riley. 
Thos.  C.  Hewitt. 
John  Hewson. 
Hllderbrandt  ft  Frank.  192  Best. 

Kl- 
W,   Hlngoton.  B7  Erie  County  Bk. 

Bldg. 
Hingston  A  Woods. 
E.   N.  Hlnman,  1570  Seneca. 
J,   G.   Hoecke.  Jl— 

B.  r>.   Hofeller,  lOE  Main  St. 

Chas.   Hobman.  N 

Daniel  Hotallng,  346  Conn  St. 
Howell  ft  QUI. 

T,  L.  Howells,  B3  Brlgga  Ave.  Ll- 
HuKhes   Bros.    A  Bangs,   910  D.   8. 

Morgan   Bldg. 
Geo,   iKnati.  J2— 

IroiiuoTs    Iron     Works.    1T3  Maiden 

Ave. 
Peter  Jockln.  220  Johnson. 
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NEW  YOKE  (Cont'd). 

BUFFAI-O   (Cont'd)- 
Johnson  &  Co.,  Abbott  Rood  and 
Buffalo.  at— 

Louis  Juhre,  303  Moaelle.  KI- 

WlUloin  Kadan,  US  Hamilton. 
Kehr  &  Felton,  foot  Church.   PI— 
Daniel  Keller. 
G«orKa  Kempf  &  Sons,  99  Locust. 


Albert  Krause  &  Son,    Z4  Bulldert' 

Philip  Krelsher,  48  Waamurth  Ave. 
Carl  Kreuser,  112  Davey. 
Edward  Krohn.  31S  Loepare. 
Henry  Krohn,  212  Klngalay. 
John  Krohn,  211  Northampton. 
Michael   Kruger.  74  Armbruster. 

A.  C.   F.   Kuhit.  L 

A.   E.  KurchhoO.  377  Guilford. 
I«ke     li^i'lc      EnglneetinB     Worka, 

Chicago  &  Perry. 
IjancaBter.  Brick    Co.,    36   Franklin 

atreet.  Ql- 

Jobn  I^nnen,  St7  Oak  fit.  J2— 

Vm.  pai'kin,  06  Elllcott  Ba- 


Laui 
.6L( 


«er. 


Herman  Lahrke,  120  Shenoan. 
Fred  Luedeman,  510  Hlsh  Bt. 
Wm.  M.  Luther  ft  Co. 
O.  E.  Lutzman,  40S  Rliey  St. 
John  J.  Lynch.                          Ir~>. 
Wm.  Mackenburg.  N 

B.  Manlo  &  Bro. 

Chas.  Maguvero.  253  Court  Bt. 

C.  J.  Mahley. 

a.   W.   Maltby,  1   Maryland.       Ul— 

George  Manua,  36  Mortimer. 

IjOuIs  Marburg,  Q  Church. 

Qeo.  Martin. 

P.  W.  McDermOtt  M8  Normal  Ave. 

McDonnell  A  Sons,  86S  Main  St. 

Bl- 
McUonough  &  Buatea,  Carroll,    C. 
Von  Rensselaer.  Jl— 

Thos.   McKeown. 
J.  L.  Mehler,  2B7  Lemon. 
JOEeph  Metz,  S2  ^Im 
■"■    "^    Meti,  !*•  "■-  — 
Metiler.  S 
1  Milter,  ] 
E.  R.  Miller,  4K  Northampton. 
Henry  Miller,   240  Kehr. 
John  Miller,   802  Best.  11— 

E.  W.  Mitchell,  IBS  Dewey  Ave. 
G.  W.  Moore,  W.  in  Elk. 
G.  W.  Morris,  302  Bllicott  Sq.  Kl— 
Mosler  u  Summers,  UW  Seneca. 

BI- 
John  Humm. 
J.  O.  Murphy,  ;I3  Conn. 
Jobn  a.  Nachlrleb.  Kl- 

Joseph  Neumer,  2070  Del-  Ave, 
Louis  New,  GS  B  Bt. 
Niagara  Construction  Co.  12— 

P.  W.  Norton,  S2  Cary  St. 


HEW  YORE  (Cont'd). 

BUFFALO   (Cont'd)- 
Daniel   O'Leary,   US   Van    Renss*- 


Bldg. 

John  &  Prajik   Petit.  KB— 

Ferdinand  Phillips.  Ml- 

P.  B.  Pickering,  7H  7th  St. 

Portland  Stone  Co.,  toot  Jeraay. 

Power    Installation    Co.,  203    Main 

Street.  KZ- 

3.  J.  Pyne,  «B  Cornwall  St. 
Queen     City     Cut     Stone     Co.,     »4 

Goodrich.  Jl- 

Queen  City  Engineering  Co.,  Perry 

&  Miss.  N 

W.  A.  Rapplch,  2293  Main  St. 

C.  R.  Raucb,  788  Humboldt. 

R.     J.     Reldpatb.    317  Mutual   Life 

Bldg. 
Joeeph  Rlchter,  4SS  Olenwood  Ave. 
Jacob  Rltzman,   1121   Elllcotl  Sq. 

Lorenn  Rltzman.  49  Ealon.      N 

The  RoebUng  Construction  Co.,  W 

Urle  County  Bank  Bldg. 
Hogera   Construction   Co.,   SI   Brie 

County  Sav,  Bank  Bldg. 
R.   C.   Rohde,  4E  Berlin  St. 
William   Rohde,  62  Berlin  8t. 
Charlee  Rohloff.   SO  Bardol. 

B.  H.   RooH,  364  Blm. 

Emanuel  N.    Rose,  Jr.  Ll- 

Fred  S.   Rosa. 

Chaa.  Rownnack,  X  Olrard  Place. 
Rumrlll  &  Carter,  1  Builders'  Bx- 

C.  A.  Riipp,  47  E,  Utlca. 
Stephen  Ryall,  331  Sweet  Ava 
Joseph  Mgeden,  499  Broadway. 
W.  C.  Bandel,  138  Mastern. 

v.  M.  Savage,  60T  Prospect  Ave. 

08- 


Henr 


,   678  I 


Schlrman  Bros..  103  Sycamore. 

Hl- 
Wm.  Schmidt.  Ll- 

SchmldC  BroB.,   8  Builders'  Bxch. 
Matthew  Schuster.  9  Burtts  Ave. 
M.  L.  Schwartz.  5S9  Main  St. 
Robert  Selbert  &  Co.,  lOOO  Prudf 
tial  Bldg. 


'S- 


George  ahaaf,  617  B,    Utlca 

C.  L.  gherrell. 

The  SheiTlU   Contr.    Co.  J2- 

P.    G.    &   a.    R.    aikes,    S7I   Bllicott 

Joseph  SIrece.  lOT  Ash. 

Chas.  G.  Smeedlng.  L 

Wm.  G.   Smith. 

P.  Sparks  Sons.  Kl- 

Joalah  S.   Spencer. 

J.   P.   Stabell.   113B  Niagara. 

C.  E.  E.  Stelmwachs,  Del.  &  PHI- 
more  Aves. 

Fred  Stephen,  6!E  Walden  Ave. 

James  Stewart  &  Co.,  732  Pruden- 
tial BIdK.  CI— 
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HEW  TOKK  (Cont'd). 

BUFFALO   (Cont'd)— 
Btokes  Bros..  500  Mooney  Bidg, 
James  W.  Tarpell, 
Wm.  E.  Tench. 
John  W.  Thomas. 
William  Thomas.  128S  West  Ave. 
"    ""    en.  12  Henry  St.        II- 


Christlan  Uebelhoer. 
Geo.    UUnUn.  LZ- 

Anthony  Vallman,  151  Purfy. 
Victor  PttvlnK  Co.,  312  Peiuia.  81. 
WalbrldBo   &  Co.,    392   Main.       Dl- 
Henrj-  Walburn. 
C.  F.   Waldorf,  3«  Urlean. 
C.  J.  WaLdonr.  53a  Mooney  Bldg. 
James  Ward.  SS  Commercial. 
J.  C.  WatHon,  16  Builders'  Exch. 
C.  A.  White,  3*7  Normal  Ave. 
John  Wlegang.  37  Sid  way. 
L.    A.    WHlett. 

WlUiums,     McNauKhton     &   Bapst, 
SOS  D.   8.  Morgan  Bldg.  CI— 


Charles  Youn^.  109S  Smith. 
Robert  Zacher.  135  EmsUe. 
Andrew  Zlegler,   1G4  Edwards. 

Li- 
Gustav  ZInk. 
CAMDEN— 
Chas.  Bl  an  chard. 
Harvey  Coy, 


CANANDAIGUA— 
W,    J.    Brown. 
C.  D.  ChlBholm. 
Harry  Clark. 
The   Fletcher  Bros.  Co, 
F.   X.    McNulty. 


Hei 


;  RobBo 


Byron  H.  Rogers. 
CARTHAGE— 

Noah   Chamberlln. 

Jones  Sc  Simmons. 
CATSKILIj— 

Goo.  W.   HoliJrldKe. 
E.  I/smpman  &  Son. 
Van  H.  Van  Loan. 
CHATBAUGAY^ 
Otis  Brooks. 
High  Falls  Pulp  Co. 
Edward  J.  Marshall. 


NEW  TORE  (Cont'd) 

CLYDs:- 

C.   A.   Lui. 

n— 

COBLEBKILI^ 

HZ~ 

H.  D.  Karkee  A  Co. 

lA- 

Charles  Llnster. 

William  Murphy. 

COHOB8- 

a.  J,  Benson. 

m- 

John  O'CIsir. 

3ohn  W,  Flynn. 

L 

Houlihan  &  Larkln. 

Kline  A  Buchanan. 

Ji- 

A.  MiEonet. 

11- 

J.  H,  A  T,  W.  Ne*ry, 

Jl- 

COLD  SPRING- 

J.  B,  ft  J.  M.  Cornell. 

Cl- 

Greene  Crookaton, 

William  H.   La  Duo. 

Charles  E.  McClary. 

Nl- 

COOPER8TOWN- 

Geo.  A.   Hlnes. 

Fayotla  Houcke. 

John  C.  Smith. 

CORINTH- 

Wm.'  T.^'stu^iU.n.  °^' 

Nl- 

Kl- 

CORNING^ 

Nl- 

T?  Bradle?^' 

H.  O.  Dorman  (Aft.). 
Maltby,   Bhea  &  Co. 

■    Li— 

James  W.  Shea. 

Jl- 

James  Taylor. 

COHTLAND- 

Beero  &  Warfleld. 

D,  O,  Cor  win. 

JJ- 

Thomas  Ellsworth, 

N.  P.  Meagher. 

DBLHI- 

W.  T.  Hlne. 

W.  B.  Woodruff. 

DEP08IT- 

E.  A.   Babcock. 

Brokaw  &  Howell. 

McMnhon  &  Blsbee. 

John  PhilllpB. 

DOBBS  FERRY- 

M.  Creed  on. 

Ml- 

M.  Francis. 

John  Hart, 

DOLGEVILLE- 

James  Oow. 

DUNKIRK-"''''"- 

P.  J.  Higglno. 

11- 

John  HlUlard. 

Jl- 

Prank  L.  Holpeln. 

Kl- 

Pred  Maldel. 

Peter  Heister  &  Bon. 

Kl- 

Arthur  Peters. 

Ll— 

Jacob  Rider. 

Jl- 

John  Rogan, 

EAST  AURORA- 

Jerry  Clary. 

Frank  D.  Havsni. 

Kl- 

EABT  HAMPTOM- 

Geo.    A.    Eldredge. 

Kl- 

F.  B.  Grlnshaw.  Jr. 

A.   O.   Jonas. 

U- 

EAST  BYRACUBB— 

Frey  A  Lanbach. 

n- 

CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


HKW  YORK  (Conffl). 
ELI.BNV1LLE- 

Davld  H.   Fuller. 

James  S.  Ver  Vooy. 
ELM  IRA— 

Case   AJUnKton. 

J.   Alllnston  &  Bon. 

'—      —-'^-j  Co. 


II- 
Al— 


Oeo.  E.  Baldw... 
A.  Ward  Bennett. 
E.   H     Blackwell.  M2- 

Jame^i   H.  Clark.  Ql— 

CoBtello  A  Neagle.  Gi- 

ll Ichael   Del  papa.  I^f— 

Blmlra   Building  Co.  HI- 

Edgar  F.  Evana. 
John    n.    Fasnaught.    WS    Harper 

Street. 
H.  A.  FiBk  A  Co.  m- 

Orlawold.   Maloney  A  Co.  II— 

w.  w.  Hathaway.  Kl— 

C.  P.  Johnson. 
John  Ketley  A  Co. 


Chaa.  T.  Spalding:.  N- 

Swan  A  Murray.  11 

FONDA— 

Jehlel  Vaui^hn. 
PAIREOItT- 

H.    H.   Howell.. 

H.    H.   Longley. 
FISHKILL  ON  THE  HUDSON— 

Dooley   &  Ayers.  II 

FORT   EDWARD- 

Joshua  Dupy. 

Ed    S.   Grosbeck. 

Mahan  A   Sundslrom. 
FORT   PLAIN— 

A.  Devtndorf. 
P RE DON  I  A— 


MEW  YORK  (Cont'd). 

GLENS  FALLS— 
Acker  A  Co.  Kt~ 

James  Anderson  A  Co. 
Olltord  A  Williams.  Ll- 

D.    R.    Jonoa    A    Co.  Ol- 

John  RelUy. 
Roardon  &  Bum  bam.  Jl— 

Frank  P.  Sbipp«y.  Ita 

A.  W.  Thompson.  M2— 

QLOVERBVILLE— 

Baker  A   Judson,   K  N.   Main  si. 
LI— 

A.  M.  Banker. 

A.  E.   Brace.  NI— 

J.  A.  Delaney. 

Kirk  Dutchar,  Ml— 

Webster  Handy.  N 

A.  L.  Henry.  Jl— 

John  M.  Lair.  Jl— 

GOSHEN— 

W.   C.   Altman.  N 

Oeorse  Klpp.  Ol— 

Joseph  Weir.  Jl— 

GOUVBRNEUR-  ' 

John  Cainpo. 

H.  H.  Post. 
OOWANDA— 

A.   F.   Clark. 

CnrI  P.  Randall. 

J.   E.   Van   Deusen.  ,''1— 

■QRANVILLE- 

P.    Gravniln. 

Alonzo   Norton.  N 

L.  Weinberg, 
QREEN   I8LAND- 

Cleghorn  A  Coon.  Ol— 

HAVER8TRAW— 

Springsteen  Bros.  3t— 

HEM  P8T  BAD- 
HE  RKIMER— 

s  &  Lyons.  N 


B.   Annls. 

ThoB.  Fttigerald. 

Sly  A  CoddlngtoD. 

FULTvjN- 

Walter  Bradley  &  Co. 

Conners  A  Smith. 

E.    Quirk. 

11- 

W.  H.  Ross. 

Ll- 

GENK8EO- 

Jo-eph  Cone, 

Fl- 

E.   J.    Forbes, 

11— 

H.  A.  Leonard, 

Ll- 

Michael  Manlon, 

Kl- 

JoClv.   VlC^ETB^' 

GENEVA- 

C,  K,  Benjamin. 

N 

E,  Cole. 

Wm,  a.  Dove. 

U- 

C.  E.  Emerlcke. 

Jamee  A.    Fee. 

Ll- 

James  B.  Finn. 

Jl- 

Henson  A   Henneesy, 

Jl.- 

S,   P.  PersonB  &  Co, 

11- 

Jos.  Primps. 

"-■^^O;."'-- 

Ll- 

Clint 


1  -Beo't' 


Chas.    E.   Turner. 


Peter  Hnlnileman. 

R.    B,    Lewis   &  Co, 

John  Me  tiler, 

John  H,   Nelson, 
HICKSVILLE— 

Sebastian   Braun, 

Adam  U  Dauoh, 

John   Elf  ring. 

Joseph  HaRS'-niar.n 

August  Schllmm. 
HOOSICK  FALLS- 

L.  E.  Buckley. 

Cornelius  McCiffroy. 

William  Carey. 
HO  RNELL8  VILLE— 

E.   T,   Butler.   2T  Ransom   f 


W.    H.    Spink,    6   Smeltier   Ave. 

I,  M,   Stevens.  N.   Ransom. 
Eugene  TucKer.  86  Seneca  St. 
8.   L,   Tucker,   !E  W,    Genesee   St, 

John  Wing,  Thaeher  St, 
HORSEHEADS— 
P,   J.  Collins  A  Co.  Ml- 
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HEW  YORK  (Confd), 

HEW  YORK  (Confi) 

HORSEHEADB  (Cont'd)— 

LB  ROY- 

Howell    £    BotHford. 

Connorn  &  Dillon. 

Jackson   &  McKee. 

E.  Sherman. 

Ira  n.  Payne. 

LESTBKSHIRE— 

HUDSON- 

M.  S.  Hotchklss. 

J.  F.  X.  Bran  nan. 

m- 

LITTLE  FALLS— 

John   FltEgerald. 

H.    M.    Boyer, 

Jl— 

DnnnlB  Hester. 

LI— 

Ilulllnan  Bros. 

Jl— 

C,    W.    Macy. 

C.  D.  West. 

Smith  Patterson. 
Shute    &    RlBhtmyer. 

HUNTINGTON- 

ILION- 

Chaa,   R.   Lewis. 
LiorenE  A.  Sloan. 

N-- 

LOCKPORT- 

E.   W.   Duquette, 
John  V.  Purse. 

m- 
m- 

MI- 

lA— 

N— — 

Wm.  E.  Huston. 

IRVINCJTON— 
Dlnkel  &  Jewell  Co. 

Frank  J.  Le  Valley. 
Martin  J.  McDonough. 

Ml— 

ITHACA— 

Wm.  H,  McDonouBh. 

Fred  J.   Basart. 

LI— 

Patrick  F.  Nlland.  204  Waahlngton 

Joseph   Campbell. 

n— 

Street. 

Drlsooll   Bros.    &  Co. 

Gin 

Ed  W.   Sherman. 

O.   D.   Edwards. 

Kl— 

C.   N.  StaJnthorpe  &  Co. 

Gl- 

Joseoh  Fowler. 

Wm.  B,  Stahler. 

Reuben  Gee. 

J.  M.  Ward. 

Bdward  SprlgK. 

Ml- 

WatHOn  Bros. 

a.  M.  Oltz, 

Kl— 

Chaa.  Wanger. 

K2^ 

LOWVILLE— 

JAMESTOWN— 

James  T.   Campbell. 

n— 

Gus    Burland. 

Jl—    ■ 

Thos.    M.   McCabe. 

John  W.  HasHler,  IM  B.  8th 

St. 

LTONS- 

Jamestown  Construction  Co 

Mahoney   Bros.    Se   Gardner. 

Cha's°"8wanTOS^&""Co. 
JOHNSTOWN- 

Nl- 

J.  J.  Flnnegan. 
F.  H.  Palmeter. 
F.  H.  Radder. 

Jl- 

MALONE— 

N— 

G.    H.    Howarth   &   Son. 

C.  Bowdway. 

N 

J.  H.  Howarth.                  ■ 

L.  A.  Howard. 

F.  Nolan  &  Bro. 

David  Van  Neste. 

0.  Moore. 

Jl- 

Chaa.  W.  Bates. 

P.    J.    MuitauKh, 

P.   M,    Simmons. 

K8— 

0.   W.   Vaughan. 

Ll- 

JONES'   POINT- 

MAMARONECK- 

James  A.  Degroat. 

McCabe    &   Dufley. 

GZ- 

KEESEVILLE- 

M  ASS  EN  A— 

R-   J.    McNally. 

T.  A.   Gillespie  Co, 

PrEacott,   Buckley  A  Callanan. 

Keyes  &  Moore. 

MATTEAWAN— 

KINGSTON— 
Campbell    &    Dempsey. 

Wro.  B.  Green. 

Ka- 

Taylor  &  Holt, 
Schuyler  Tillman. 

P.    H.    GrltnCh. 

P.  B.  Hall. 

Jl— 

Jacob  Price  &  Co. 

MECHANICVILL?;- 

KBESVILLB— 

Creaccnt  Const,  Co, 

L.  Whitney. 
KINGSTON— 

Fuller  ft  Waite, 

Jl- 

The  Hudson    River  Power 

Kjs^.'.r 

Kl— 

P 

^k 

LAKE  PLACID— 

Robt,   H.   We&ster. 

U- 

R.    W.    Clifford. 

MEDINA- 

Staiiley  E.  Filklne. 

LANCASTER-^ 

MalJlBon  &  Souol, 

N 

J.   O,   Gnrretson. 

HI— 

J.   P.  Schuyler. 

N 

Samuel  Walter. 

Ml- 

MIDDLEBURO— 

LAN8INGBURGH- 

Bqulr«  C.   West. 

01- 

Norlhern   N.    T.   Asphalt   Pav.   Co. 

MIDDLETOWM- 

U- 

Luther  Barber. 

LAKCHMONT- 

Donoly  A  Delhi. 

W.  H.  Campbell. 

02- 

Lewis  &  Edwards, 

Kl- 

Michael  Decicco. 

K2- 

Harley   Thornton. 

U- 

Lee  &  Adams. 

N 

G,  H,  White, 

COXTRACTORS  AND  LAEGB 


OF  CEMENT. 


MEW  TORE  (Confd). 

MOHAWK- 

Beck  with  ft  Quakenbuah. 

BroWD    Bros. 

John    Uorrall. 

John  Quack  enbuah. 
MONTOUR  FALLS— 

Wm.  Mftllette. 

W.  Bwarthout. 

Jos.  K.  TouHK  A  Son. 

J.  C.   Armstrong.  Kl— 

MOUNT  MORRIS- 

Peter  Aei.  MI- 

MOUNT  VERNON- 

DooUnR  &  Kenlon.  I^- 

M.  Grlffln. 

Johnson  &  Light. 

West  Chester    Public   Works   Co. 

Nordono  &  Co.  N 

Qu&lmnn  &  Light  U— 

E.  C.  Ruth. 
NELSONVI LLE- 

Mnrtln  Adams. 
NEWARK— 

J.  F.  Genther  ft  Co.  Ml— 

Hidden  ft  Ooodsell.  N 

Wm.   Hoffman. 

John  Kelly. 

Ernest  Krabbenschmldt.  Nl— 

Wm.  Plighter.  Ml— 

Schattner  ft  Glntbener. 

Chas.  P.  Bchuman. 

Chas.  W.  Van  Bur«i.  Nl— 

NEWBUROH- 

John  P.  Convery,  108  Hanwlek  St. 

Steele  Harrison,   97   Dul>ol>   at. 

Robt.      Huddleson,     «0     Bay     View 

HuKh  McLemon,  iOB  3d  St. 

John  McNeal.   1«1  Johnston   Bt. 

William  eager,  16  William  St.  N 

James  Stewart,   304  First  St. 
NEWMAN— 

Geo.  T.   ChelllB. 

C.   N,    Davis. 

Edw.  Kennedy. 
NEW  ROCHE LLE— 

Oalgano  Bros.  Kl- 

P,   W.  Molloy. 

John  New  ft  Son,  Kl— 

NEW  YORK  CITY:     BUROUaH  OP 

BROOKLYN- 

John  Auer.  Gl- 

Andrew    R.    Balrd,    BS    Hooper    St. 
GZ- 

Borough   Const.  Co.,   189  Montagrue 
Street 

John  Bray,  40  Court  8t. 

Brooklyn  Cement  Bide  walk  Co.,  Bd 
ft  Hoyt  Bts. 

Brooklyn  Const.  Co. 

Bushwlck    Rooflng    ft    Paving   Co., 
925  Qrand  St. 

ThoB,    F.    Byrnes.    419    Park    Plaoe. 

P.  J.  Carlia  dE  Co.,  36  Court  Et. 
Ei— 

Jamea  G.  Carroll.  Tl— 

John  J,  Cashman.  II— 

Castle  Bros.,  BK  Lott  Bt.  Kl- 

Cody  Bros.,  354  Park  Ave. 
Coleman,    Brenchard    ft    Coleman, 

Croton-on-Hudson. 
Cranford  Co.,   624  St.   Marks  Ave, 
CI— 
Daniel   J,    Creem,   SOT   Washington 


HEW  YORK  (Cont'd). 

BOROUGH  OP  BROOKLYN  <C'fd)- 
Chas.  A.  Cregln,  350  Fulton  St 
Barth    S.     Cronln,  673    Clinton    Bt. 


a  Bros.,  448  Columbia  St. 

A.  E.  Donovan,  (14  Union  St, 
J.  J.  Dregnan.  1544  Pulton  St. 


Patrick  Parrel,  280  Elder  Bt.    L 

John  Pie  her,  165  Stockholm  Bt. 
PUntollthlc     Stone     Co.,     Arbuchle 
Bldg. 


Jas.  P.   Graham,  S5th  Bt., 


Harris  Granulate  Paving  Co.,  1053 

Atlantic  Ave. 
Chas.    Hart,    1th    Ave.    &    DeGraw 

Geo.  Hellman.  106  Debevolae  St. 
John  Hennesay,  146  Troy  Ave.    Kl— 
Wenry     Hesterberg,     41    Grant     8t, 
Kl- 

John  P.  Horan,  S4  TUlary  St.  N 

Hughes  ft  Gray,  192  Douglas  St. 
C.  H.  Jordan,  277  Keep  St.  J2— 


John   P.    Malllle,    122S   Pros 

John  McDermott.  153  Front  St. 
Jos,  A,  ■McGarry,  18S  Remsen  Bl 
Edw.  J.  McKeever  &  Co.,  971  I 


Robert    B.    Mitchell,    734    Da    Kalb 

Isidore  Mock,  El  Debevolsa  St.  H£- 
John  Moran,  1431  Fulton  St. 
Horace  I,  Moyer.  1101  Park  Place. 
AuKuat  Nelson. 

Nassau  Construction  Co,         N 

Newman  &  Co.,  123  Hope  St, 

New  York  Tiling  Co.,  TO  Wllloughby 


in.  301  Douglas  S 


Google 
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HEW  YORE  (Cont'd). 

BOROUGH  OF  BROOKLYN  (C'fd)— 
Pace  &  Fatia,  SI  N.  14th  Ave. 
Edwin  P.  paiton.  SW  Putnam  Ave. 
Fhtllp  Pflauin,  351  fi2d  St. 
Chas.      Puckelwaldt,      TS      Liberty 


Ranaome  &  Smith.  IT-IS  Ninth  Bt. 

Jos.   Raynor.  1S3  KOBClusko  St. 
Reliable  Rooflns  Co.,   K!    Prospect 

Street. 
HurrlBon  Rockefeller,  TEC  Flatbush 

M.  Schneider  A  Son.  144  flat  St. 
Schratwelaer'B,  426  3d  Ave. 

Bernhard   Schubert.  ] 

Matthew  Smith  &  Son.  143  N.  Bth 

Street. 
Clinton  Stephens  &  Son,  862  Lafay 


NK 


Btre 

YORK      CITY:     BOROCGHB 

OF  MANHATTAN  AND  BRONX— 
Abbott- Gambia     Contracting     Co., 

Tlmea  BldR.  Gl- 

Am,  Bridge  Co. 
American    En  can  a  tie    Tiling    Ca, 

Ltd.,  1123  Broadway.  CI— 

Am.    Flreprooflns   &   Cem.    Const. 

Co. 
Anderson- Murphy  Co..   14  John  St. 
Atlantic    AlcatT-az    Asphalt   Co.,    57 

E.  j9th  Bt. 
The    Asbeetolllhic    Co.,    96    Naaaau 

Street. 
Matthew   &   Jas.    Baird,  337  E.   SSd 

St.  Hl- 

Jae.  E.  Baldwin,  1123  Broadway. 
Job.  W.  Barton.  Weatcheeter. 

Balterson  &  Elale.  F 

Behnke  &  Cordes,  9S8  Forest  Ave. 


L,awrejice  E  .Blake. 

Boiler   &  McOraw.   71   Broadway. 

Ailred  Boote.  124  W.  33d  St.     N 

The   Booker  Contr.   Co.  F 

Wm.  Bradley.  534  W.  4Sth  St.      02— 
Bradley  &  Currier  Co.  Al— 

p.    F.    Brannan,    m    B.    180th    St. 

A.  A.  BriKgs,  19  B.  130th. 

Frank  L.   Brooks.  N 

H.  W.  Brooks,  Jr..  44  Fine  St.    J— g 
F.   X.   Broanan,  14S  W.  74th. 

Frank  L.  Brooks.  N 

Burehom   &   Granger,   136   Liberty 

F.  S.  Caldwell,  114  5lh  Ave. 
Cambridge  Tile  Mfg.  Co..  Hi  Worth. 

Street. 
The   H.   B.   Camp  Co..   Park   Row 

Bldg. 


NSW  YORK  (Confd). 

BOROUGH  OP   MANHATTAN 
(Cont'd)- 
M,  CaravatU. 
Cataract  Construction  Co.,  £  Walt 

Chapman  A  Fitch,  S3  Broadway. 
Clly    Wastes    Disposal   Co..    ISC  Btb 

John  Claffy'B  Sons.  4«  Dey  St.    IS— 
L.  Russell  Clapp,  62  New  St. 
Geo.  A.   Clark,  2*3  Broadway. 
Clark  A  Bailie.  132  Park  Ave. 
Clark  Sc  Co..  100  Broadway.  ■ 
Jno.  F.  Cocherlll  A  Son. 
Chas,  W.  Collins,  Webster  Ave.  and 

E,  166th  St. 
Chas.  H,  Colman  &  Co..  207  Broad- 
Columbus  Construction  Co.        I 

Commonwealth     RoofltiK     Co..     S74 

Broadway.  Dl— 

Conovei-   Fireplace  Mfg.    Co.,   9   W. 

Consolidated  Const.  Co. 
ConsoUdnt.-Hj    Lehigh   Slate  Co.,   674 
.  Broadway. 


L.  Crull  A  Bona,  16G  W.  93d  St. 
Do  Culver  Co..  170  Broadway. 
John  D.  Crlmmlna. 
Thoa,  F.  Cunningham,  foot  W,  ISth 

Street. 
Wm.  F.  Cunningham,  Z47  E.  83d  St. 
P.  P.  Curran.  48  Dey  Bt. 
Geo.  M.  Cuahlng.  4;^  W.  165th  St. 
Davldaon  Son's  Marble  Co..  SO  llth 

Dawson   A  Archer,   236  E.  35th    St. 

Cl- 

Davls.    Held    &    Alexander,    m    B. 

2M   St. 
Blrhord   Deevea  ft  Son.   Broadway 


Denton  &  Co..  42  E.  23d  St. 

Wm.  H.   Dewey.  8th  St.,  WllUams- 

Geo.  F.  Doak,  500  W.  153d  St. 
Drake    A    St  rat  ton.    Tl    Broadway. 

John  H.  Dreyer,  5  Park  Place. 

Bart  Dunn,  2S  Chambers  St. 

Marc   Kidlltz    ft    Son,    489   Gth   Ave. 
Cl 

R.  A.  Emerlcb.  1634  Park  Ave. 

Empire  City   Subway  Co.,    Ltd..   IB 
Dey  St. 

Empire  Contracting   Co.,    99   Cedar 
Streo. 

Empire  Construction  Co.,  171  Broad- 
Way. 

Empire  Paving  A  Com 
11  Broadway.  mj—  i 

Chns.  Bngelhard.  39  Cortlandt  St. 

Engineering  " — * — "  "-   "  " — ' 


n  Co.. 


Farrel  &  Hop 


Co..  71  Broad- 
W.  IKth  Bt. 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


HEW  YORE  (Cont'd). 

BOROUGH     OF     MANHATTAN 

(Confd}- 

FerguHon  Contracting  Co..  tS  Wall 

Street. 
WllilBin  FlcHen,  2T2  W.  12th  81. 
John  W.  Flaherty,  41  Peck  Slip. 

C.  A.  Flammer,  !M  W.  233  St.  N 

Jas.   Flanagan.  215  W.  ISth  St. 
Fleming  &  Co.,  123  Ltberty  St. 

■ .  Flynn,  217  W.  12Eth  St.  Ol- 


io,. £20  Broadway. 
Furlong  &  Furlong.  4EG  E,  134th  Bt, 

Job.  darry  &  Son,  416  E,  2&th  St. 
Genera]  Construction  Co..  13G  L.lh- 

arty  St. 
Guy  M.  Geit,  277  Bioadway. 1 

A,  C.   GlMeraleeve,   2ia  W.  1261h  St. 

n- 

The  T.  A.  Glllenple  Co..  130S  Have- 
meyer   Bldg.  CI— 

A.  E.  Ooderrroy,  46  Broadway. 

Oolllck  &  Smith,  1133  Broadway. 
H3- 

Jns.  Goii);h,  309  E.  93d  St. 

Grace  &  Hyde  Co.,  26  E.  42d  St. 

A.  D,  Granger  Co..  95  Liberty  St. 

Oranltlc  Paving  &  Construction 
Oo„  96  Broadway, 

Wllhelm  Grelaser,  11  Broadway. 

Orltfln  &  Bro.,  14th  St.  &  lOth  Ave. 

R.  Guastavlno  Co..  11  E.  rath  St. 

W.  J.  Hadden  &  Bona,  143  Liberty 
Street. 

Chaa  Ward  Hall,  140  Nassau  St, 

Peter  Handlbode,  Jr..  770  Tramont 

Jos.  J.  Hardlwen,   SI  E.  125th  St. 
Harries  Bros.,  100  Broadway. 
J,  J.  Hai-I  &  Co.,  30  Broad  St. 
Hastings  Paving  Co. 
D.  W.  Hemming,  201  W.  IMth  St. 
Wm.  Hllgera  Co.,  2<fi  W.  lOlst  St. 
Holland  &  Co.,  493  W.   Broadway. 
H.  H.  Hood  Co.,  220  Broadway.  Jl— 
Isaac  A.  Hopper,  219  W.  i:Sth  St. 
M.  S.  Hotchklaa. 
Howden  Tile  Co..  53  W.  21th  St. 
Edwin  L.  Hunt.  27  Thames  St. 
Frank  C.  Huntley.  600  Wales  Ave. 
Hyde  Bros,,  260-2M  W,  Broadway. 

N 

F.  A.  Hyde  Tiling  Co.,  1123  Broad- 

Wlllar'd  F.  Inman,  «2  William  St. 


Keefe  &  O'Hem. 

J.  R.  F.  Kelly  &  Co.,  220  Broadway. 

Kelly  &  Kelly,  45  B.  42d  St, 

B,  H.  Lage,  113  E.  23d  St. 

P.  &  T.  Larkln,  61$  B.  15th  St.  n- 


M.  J.   Leahy,  SlOl  3d  Ave.         L 

J,  C.  L«eaon,  foot  W.  143d  St. 
Wm.  G.  Lieeson,  641  W.  143d  St.  II— 
Chaa.  L«hman.  M  Manhattan  St. 
Eugene  Lentllhon.  tSS  Gth  Ave.  HI— 
Henry  LlmiB,  Jr..  Elliott  Ave.,  Wll- 


Henry  Lyons,  Stewart  Bldg. 

J.  C.  Lyons,  81  B,  126th  St.        P 

Henry  Maas.  Kl  2d  Av«, 
Maeknlght    Flintlc     Stone   Co.,    160 

Broadway. 
Mack   Paving   Co.,   36   Nassau   St 


W.  H.  Masterson.  Park  Ave.,  near 

176th  St, 
L.  R.  McCabe  &  Bro. 
J.  B.  McDonald,  15  Park  How. 
Matthew  McDonald.  705  9tli  Ave. 
P.  J.  McDonald.  242  4th  Ave.      Jl— 
McDonald    &    Onderdonk,    Jerome 

McGuIre  ft  Hall,  Havemeyer  Bldg. 
M.  McHugh  &  Bon.  505  W.  42d  St. 
John  Mclver.  301  W.  128th  St. 
Peter  McKeever.  2C0  E.  114th  St. 
T.  J.  McKenna,  35  Broadway. 
Clarence    B.    MoKune,    I3«g    Broad- 


Prank  W.  McNeal,  SO  Reade  Bt. 
D,  J.  McNIece,  146  Broadway. 
McQuade  &  Mahoney.  129S  Lexing- 
J.  F.  McRoy,  302  Broadway, 

Melan    Arch    Construction    Co..    15 

Park  Row. 

Louis  G.  Mayer,  154  5th  Ave.    N 

Joseph  Moon.  170  E.  B9th  St. 

W.  J.  Moore,  170  E.  S9th  St. 

Dennis  W,  Moran,  ISO  Broadway. 

J,  3.  Mosher.  8  E.  42d  St. 

T.  C.  Murphy,  172E  Sedgwick  Ave. 

W.  H.  Murphy,  160  5th  Ave. 

Thos.   F.   Murray,  1426   Amsterdam 

Ave. 
Wm.  J,  Murray,  147  E.  125th  St. 
Murray  Sc  McAvoy.  456  W.  153d  St. 
Theo,  Namuer.  IE  Manhattan  St. 
National  Conduit  &  Cable  Co.,   41 

Park  Row.  CI— 

National  Conduit  Co..  Times  Bldg. 
National  Contracting  Co..  T.  Hugh 

Boormnn,    Pre*.,  32  Broadway. 


Naughton  &  C 


,  S8  Broadway, 


Wm.  Nelson,   13  Chambers  St. 
Henry  Neus.  464  E.  116th  Bt. 
New  York  Expanded  Metal  Co. 
New  York  Dredging  Co. 
Patrick  Norton,  10^  3d  Ave. 


572 


DIEECTORY  OP  AMEBICAN  CEMENT  INDUSTRIES. 


HEW  YORK  (Coned). 

BOROUGH     OF    MANHATTAN 
(Cont'd)— 
W.    F.    Norton    ft  Co.,   11T  E.    IStli 

Street. 
J.  P.  O'Donnell,  T2)  Tremont  Ave. 
TbOB.  O'Ljeary  &  Sons.  2S&  Center 

Street.  LI— 

JkS.  F.  Oliver,  at  West  Bnd  Ave. 
A.  Onderdonk.  1  Broadway. 
J.    T.    O  tiourke.    SUO    Park    Row 

Bids.  HS- 

Peter  Otto.  SM  JackBon  Ave. 
A.  D.  Palmer.  ZT  Thames  St 
John   U.    Parker.   HE   E,    Htb   St. 

L 

Parsmore.  Meeker  &  Co,.  11  Sth  Ave. 
D.  G.  Pecora.  fll  B.  mth  St.  L-  L 
Pellarln  &  Co.,  £3  W.  18th  St. 
Penrhyn  Slate  Co.,  Ml  E.  ITth  St. 


Jaa.  PIlklnKton,  T3  E.  128th  St. 
A.  C.  Pucol.  B«  B.  lOBth  St. 
Purcell  &  Pay  Co.,  2«  W.  2M  St. 
J2- 
Ransome    Concrete   Co.,    28    BroEUl- 

R^ld'  Transit  Conatnictlon  Co.,  U 

Rapid  TrtuiBit  Subway  Const.   Co,, 

IS-21  Park  How. 
J.  W.  Rapp,  !U  E.  »4th  St.  G2- 

P.  E.  Raquea,  65  Uberty  St.    N 

H.  J.  Uellly,  U  Broadway. 

T.  H.  Riddle  a  Co.,  36  Broadway. 

Riddle    ConBtructlon    Co.,    Zl    Park 

Andrew  J.   Robinson  Co.  Q2— 

Roebllng  Conet.  Co.,  la  Liberty  St. 
Holt  A  Bern.  38  Cort^and^  8t._ 
J.    C.    Rogers,    Jr., 


1  W.  12Eth  at. 
C8- 

J.  C.  Roeere,  MO  E.  llSth  Bt.         Ct- 
Robert  Roumnn,  M  E.  Uth  Bt. 
W.  K.  Ryan,  238  W.  T2d  St. 
Ryan  A  Parker,  tSth  St.  and  Bast 

Rudolph   Behroeder,   «2  Greenwich 

Street.  N 

Geo.  Schofleld.  454  E,  138th  St.  Gl- 
H.   n.   Sellers,    1   Madison  Ave. 
Shalttck  Bros.,  47  Y"    "  "  "    " 


John  M.  I 

John   Bblelds. 

Sicilian  _AHpb»lt    Paving    Co,, 


Shtlton  ft  Son,  81  Broadway. 
John  Slattery,  S70  Park  Ave.    G2- 
Chas.  Smedley,  19  Whitehall  St. 
Terance  A,  Smith.  lOt  Fulton  St 
Bnare  ft   Triest,   St  CortlEuid  St, 

Hl- 
Booysmlth  ft  Co.,  Wall  St. 
Standard  Structural  Co..  U  Broad- 
way. 
D.   N.   Stanton  ft  8on«,  18  Broad- 
Clinton    Btevena    ft    Bon,    13   Park 


HEW  TOBE  (Confd). 

BOROUGH  OF  MANHATTAN 

(Confd)- 

Stone  ft  Thurston.  180  Broadway. 

John  H.   Bturk  ft  Co..  828  B,  lOSd 

Rorer  Bulllvan.  m  W.  U&th  SL 
B.  J,  Sullivan,  IfSO  Broadway. 
Sutherland   Const,    ft   Imp.   Co.,    U 

Wall  Bt. 
John  Bweatt. 

Jas.  Symington,  16  Exchange  Plac«. 
Herbert  Tate,  a  B,  SOth  Bt. 
Runald  Taylor.  158  5th  Ave. 
w.  N,  Thayer. 

Thileman  ft  Bmlth.  147  E.  U&th  St. 
Tire  ft  Jacobs.  610  Pearl  Bt. 
J,  A,  Toacanl  ft  Co,,  215  E.  8<th  St. 
Trsltel  Bros,  ft  Co,,  183  W.  Ud  St. 
Alexander  8,    Trauh.  ta— 

Tucker  &  Vinton,   Isc,    15S   sth 
Ave.  Gik 

David  Tulloch.  B08  E.  IflRth  SL 
John  Twlname,  3088  Bathgate  Av«. 
Union  Subway  Construction  Co„  18 

Cortland  St. 
United  Company.  15  Park  Row. 
United  Coke  &  Gas  Co.,  377  Bnwd- 

Unlted'     Btates     Paving     Co.,     181 

Broadway. 
E.  S,  Vaughan,  lOt  Maiden  Laim. 
VaneUan    Wood    Tiling    Co.,    Inc., 

sao  Broadway.  !,__ 

B.  Volgt,  1S2  Front  St. 
VouBht  Bros.  Ql— 

Geo,  J.  Wallace,  131  4tli  Ave. 
J.  Ford  Walter,  US  W,  IMh  St, 


Louie  Weehsli  . 

M.  F,  WeaterBTen,  438  B.  144th  St. 
Williams   ft   Gertie.  GS- 

3.   Gilbert  White  ft  Co.,  S  Broad- 
way. CI— 
Geo,  H.  Whyte. 

W,  C,  Whyte,  16  Cortland  St, 

Chae,  W.  Wood.  N 

Woltmann,  Keith  ft  Co.,  U  Wall  Bt. 
Wood,   Harmon  ft  Co.  CI— 

Heni-y  Wright,  664  E,  IfSth  Bt. 
NEW  YORK  CITY:    BOROUGH  OP 

QUEENS— 
F,    E,    Andi-ewH,    Flushing,  L2— 

Thus,  Foley.  Jamaica, 
Jas,     GlUles-     Bona,     Vernon    Ave., 

Long  Island  City,  Dl^ 

John  Han  ale,  Metropolitan, 
Thoa,  Kane.  Far  Rockaway, 
C,   H,  Lutjens  &  Son.  Long  Island 

City, 
Phillip     Lebknecher.     Collegepolnt. 


Henrj-  J,  Mullen,  Oione  P 

Peace  Bros.,   Flushing,  u—~~ 

Pletrowski     ft     Kilter,     24     Purvis, 

T,rfing  iHland  City. 
Edward    Roche.     Far    Rock  away. 


CONTRACTORS  AND  LARGE  USERS  OP  CEMENT. 


NEW  YORK  (Cont'd). 

NEW  YORK  CITY;    BOROUGH  OF 
RICHMOND- 
Oeo.  Bender.  Tompklnsvllle. 
Brown  A  Qulen,  Port  Richmond. 
J.    E,    Donovan,    Port    Rlctimond. 
HI— 
Donovan  Broe.,  3tS  Rich.  Ter.,  Port 

Richmond. 
ThoB.    Hardy,   2Z  Maple   St.,    Port 


n- 

John  F.  McQuade.  tS  Columbia  St., 

WoBt   Now   Brighton. 
Hetropo}llan  Construction  Co.,  New 

Bilghton. 

Jos.    Uilner,    a    Hartford    FUce, 
Pott  Kichmond.  E— k 

Edward  J.  Pounds,  Port  Richmond. 
Frank  Rinechler,    Btapleton.        12— 
H.  L.  Slmonaon  A  Son,  Port  Rich- 
mond. Jl— 


E.  K.  Whltforee.  Port  Richmond. 
NIAGARA   FALL9- 
Fred  J.  Allen.  KZ-' 

—    I.  Camphell. 

-    jotlon  Co. 

Ll- 


[4  Gluck 


J.  H.  Flnnel. 
OalliKBer   &    Herbert 
Wro.  S.  Humbert  Co., 

BIdK. 
Frederick  Kllberer. 
Robert  Lutes,  HI— 

Alex  Makln. 

Niagara  Contracting  Co.  Iih 

Niagara  Falls  Power  Co. 

W.  W.  Read  &  Co.,  744  Chilton  Ave. 


OuB  Rlckert. 
M.  T.  Ryan. 
W.  A-  Sheppard  &  Co. 


JA- 


.»ort?« _ 

Henry  G.  Whlta. 
NORTH  TONAWANDA— 
W.  L.  Allen,  108  Falconer  St.    Kl— 
I.  &,  T.  Charlton.  ThompBoo  St. 


Geo.  B.  Bacord. 

S.  D.  Btattord.  Ul— 

Thorn  pBon.      Hubman     A     Fisher, 

Main  Street. 
Tonawanda  Iron 
Leo   WIedeman. 
NTACK- 
A.  Garrison. 
C.  E.  Howard. 
T.  D.  Lynch. 


irew  TOBK  (Cont'd). 

NORWICH- 

Ol— 

f!  W.  King.' 

OGDHN8BURG— 

John  Fealay. 

Ki- 

Harvey Ii.  Jones, 

Dennis  Lynch. 
Geo.  B.  Norton, 

ll.- 

A.  A,  Paquette, 

Tbos.  Whalen, 

Jl- 

OLBAN- 

Dean  A  Havens. 

Ml- 

Eugene  Pee. 

F,  W.  Goltz. 

Ll- 

Levi  Reynolds, 

J.  K.  Van  Campen. 

ONEIDA- 

Sydney  M.  Coon. 

Ll- 

Harvey  W.  FlaheT. 

Kl- 

B.  O.  Gay. 

11- 

Lewis  H.   Johnson. 

Kl- 

Geo.  B.  Miller. 

N 

R.    B.   Ruby. 

Glm 

Chas.  Welch. 

ONEONTA— 

a.  R.  Barnes. 

W.  B.  BoHtwlck. 

J.  P.  Butts. 

J.  W.  Packer. 

w.  H.  woodla. 

OaSlNING— 

atciiheo  Brown. 

George  H,  Eldrldge.  Ellis  Fli 

Albert  Emmett,  Tompkins  Ave. 

01— 

Geo.  Harris,  Denny  St. 

Edward  Rockett,  Dale  Ave. 

J.  L.  Slerrltt,  ElUa  Place. 

Ell  Valentine,  Todd  Ave. 

oawEoo- 

R.  M.  Barnett  &  Co. 

Walter  Bradley  Co. 

m- 

A.  Calkin  A  Son. 

Justus  Curtis. 

ji- 

Jamee  C.   Hardlncr. 

ji— 

A.  M.  McLaughlin. 

A.  Polne  A  Son. 

Jl— 

J,  F.  Ratlgan, 

John  Smith, 

ji- 

OSWEGO  FALLS- 

A.  C.  Calkins. 

Cha'i.  WW?Siy. 

OWRQO- 

Martln  L.  Bauer. 

Ll- 

Ford  Bros. 

Jl- 

A,  H.  Keeler, 

OXFORD— 

Wm.  P.  Buckley. 

Chas.  H.  Church. 

Kl- 

OYSTER  BAT- 

J.  T.  Bennett. 

O.  HendrlckHon, 

DIRECTOR.T  OF  AMEEICAN  CEMENT  INDUSTRIES. 


HEW  TORK  (Cont'd). 

ROCHESTER  <Confd)- 
Arndt  H.  Hopeman.  H2 — 

\Vm.  H,  Jones  &  Bona.  So  EzchaHBe. 
Michael  Krewer,  ITS  Wilder. 

E.  C.  Lauer.  N 

L.auer    &     Hasama.n,      IBS     Clinton 

Ave.  a.  Dl— 

W.   H.   MarMn.  Ol— 

MarBon  &  Ryan.  11" 

Jacob   Mather  A  Son.   W   C«nual 

Park. 
Godfny  S.  HcB,  30  BversiMii. 

Him 

E.   L.   Oliver,   SSS  ClIntoD   Ave.   S. 

IA_ 

Walter  J,  Pinknoy.  Nl— 

Frank  J.  Reap. 

Pred  H.  Rapp.  N 

Rochester     Bridge     A     Const     Co. 

Rochtster  Vulcanite  Pavement  Co., 
Alexander  and  Rrle  Canal.      HI— 

Hock  Aaphalt  Pavement  Co.,  31  In- 
surance BldK.  n— 

Ryan  &  Prletlrloh. 

S.  J.  Wagoner.  II  Ardmore. 

Whltmore,  Rauber  A  VlclnuB.  ZI9 
South  Ave.  CI— 

ROME- 

w.  J.  Cromond.  N 

Parry  &  Jones.  HI— 


Pat  Qulnn. 
t,.  B.  Worden. 

pe;rry- 

JiB.  Kclatjit. 
eo     O'Brien. 

PHILMONT- 


Robert  Shadle. 
PLATT8BURO- 
D.  Callahan. 


PORT  CHESTER— 
Henry  E.  Merrltt. 
Wm.   Kyan  A  Co. 

PORT  JERVIS- 

Matthew  lleltiman. 

Jacob  Lehn. 

Joseph  Place. 
POTSDAM— 

Harry  Del  isle. 

R.  L.  McAllister. 

C.  G.  Rogers. 
POL'GIIKEBPSIB— 

Cornelius  Daley. 
PULASKI- 

Prury  &  Sage. 


Francis  Curnan. 

E.  M.   Haines. 
AuguBtiis  Van  Keuren. 

RiCHFlRLD   SPRINGS— 

L.  8.  Chaae.  G3- 

Geo.  Monahan, 

W,  B.  Ward.  HI— 

RIVERHEAD— 

Ernest  Duryea. 

Charles  Hem|>stead, 
ROCHESTER— 
Am.   Bridge  Co.  Al— 

Warner  B.  Bargy,  227  Hawley. 

Frank  Btnsnck.  N 

Brayer  A  Albaugh,  27  Main  St.  E. 

F.  A.  Biotsch,  8aG  Clinton  Ave.,  S. 


Wm.  McCullouBh. 

Robt.  Watson  A  Bon. 
SAT.,AMANCA— 

P.  O.  Connor. 

Phllo  Galea. 

C,   D.   Hlckey. 

Spon  A  Robinson. 
SALEM- 

Chas.  W.  Button. 

L.  P.  Copeland. 


Char 


.  Phllo. 


Crahan   &  K earns. 


Kl- 


P.  H.  Curtis,  2B  Favo  St. 
Frank  E,  Dyer  A  Co.,  34  Pearl  St. 
Ellsworth    &    Grant.    81    Insurance 
Bldg.  El- 

Adam  Friederlch  &  Sons  Co.  HI— 
ThoB.  W.  Flmecane.  3  Elton  Place. 
Julius  Frledrlch,  29  Frledrlch  Park. 
William  Fuller,  IG  Btate  St,  PI— 
James  Holahan,  K  Penn.  Ave. 
Thos.  Holahan.  Jr. 
H.  B.  Hooker  A  Bon. 


-...SVY  CRBEK- 

Henry  A.  Allard. 
Henry  C.  Crandall. 
Joseph  Crandnll. 
William   Hunter. 
B.  E.   Wheeler. 
SANDY  HILL— 
^Allen  Bros.  Co. 
Philippe  BeanUc.  m 

M.  E.   Cushing,  Kl— 

Flood   A  Sherrfll,  Gl- 

Glbson  Bros.  Gl- 

Grant  Bros.  N 

HIgley  A  Barber.  I2m 

McCaphey  A  Llnehan.  HI— 

SAHANAC    LAKE— 
Branch  &  Callanan. 
M.  Dan  forth. 
B.  Norman. 

SARATOGA  SPRINaS- 

Wm,  J.  Case  A  Bon.  n— 
Chas.  E.  Eaton. 

Bartholomew  Gaftney.  K2— 

Isaac  Graft.  K*— 

Tbos.  Leonard,  HI— 

Smith  W,  Robblns.  Jl— 

Wm.  B.  Robertson.  Jl— 


jbyGoogIc 


CONTRACTOBS  AND  LARGB  USERS  OF  CEMENT. 


NXW  YORE  (Cont'd). 

SARATOGA  8PRINGB   (Cont'd)— 

SB.nitD{:a  Cement  Sidewalk  Works, 
Geo.   W.  Wlnahlp,  Propr. 

VanderberK  ft   Gallor.  Dl— 

SAL-GERTIES— 

Frank  Pldgeon  ft  Co. 
SAYVILLE— 

P.  C.  Rlleh.  Jl— 

SCHAGHTICOKE— 

Thomas  Bracken. 
SCHENECTADY— 

J.  B.  Bailey.  Nl- 

ReRkwlth  Bros. 

W.  D.  Bennett. 

W.  O.   Caw.  Kl— 

J.   H.    Clements.   M!   Hamilton   St. 
Kl— 

Thos.  R.  Crane, 

Alphens  G.  Davis.  Jl— 

James  Devlne,  102  Wall  Bt. 

Samut!l  DlckhoIT.  II— 

Ed.  Hnnnlgan. 

Kcllam  ft  ShafTer.  Kl— 

Andrew  Klnum,  119  Park  Place. 

David  Mahoney.  U— 

Jax.   Maloney.       ( 

J.   H.  McCarron.  Jl— 

John    McDermott.    108    Romeyn    St. 


JohnMcEncroe,  70»  Union  S 
North  Hudson  Contr.  Co. 

Melvin  T^^eynoldH. 
Frank   Bleverlng. 
AuHtln  SImklns. 

Scbenectadj  Contr.  Co. 


SENECA  FALLS— 
Barlow  &   Woodcock. 
F.  W.   Fleming. 


■Frank  K.  Shaw. 

SKANEATRLB8— 

Richard  Carver. 


SOl'THAMPTON- 

E.  J.  CorriKan. 

Fred  Duryea. 

T.   G.   Topping. 
SPRINGVILLE- 

C.  W.  KelloBB. 
STAMFORD- 

E.  W.  MoJiley. 
STONY  POINT— 
-       ■   a  W.  Dyklna 


Chaii.    R.   Brown.  II— 

Brumelkamp  &  Lane.  Hl- 

I.   E.  Brltton,  an  W.  Onondaga  Bt. 

John  W.   BuBtin,  «»  W.  Onondaga. 
11— 
Chapman  ft  Wllcoien.  Ml— 

DelmoniBO  Bros.  Ll- 

John   Duntue  ft   Co.,   Dunfee   Bldg. 


Empire  Contracting  Co..  UI  B,  Jef- 
ferson at.  I 

Geo.  D.  Grannls,  Gd.  Opera  HouM 

Blk.  L 

John  W,  Gee.  Jl- 

Wm.  J,  Gllletle.  Hl- 

Geo,  O.  Hall.  1511  Spring  St. 
A.  Haieltlne,  IDD  Townsend  Bt. 
John  Jaynes,  'iOa  N.  Crouse  Ave. 
"--    "•    '-—--.  4ia  N.  Valley  St. 

!l  Co..   Dunree  Bldg. 
B2— 

Timothy  ft  Hetterman.  J2- 

Jonn  Hemmer'H  Sons.  U— 

Chas,  T.  Hookway.  Jl— 

llueiier  Bros.  HI— 

Thomas  L*nmy  ft  Bro.  HI— 

Martin  Lavelle.  T12  Almond  St. 
Herbert  L.awson,  233  Brlggs  St. 
Peter  J.  Mack.  Kirk  Bldg. 
Rhoda  Mara.   Lynch  Blk,  Jl— 

Martin  &  Sullivan.  IIZ  W.  Oeneses 

D.  W  Marvin.  307  Qlfford  St. 
Jos.  M-Cnw,  7«  Harrison  St. 
John    McDonald,    MB    Wyorain8_8t. 

Thos.    Mlllen.    706   W. 


G.  W.  Pack  ft  B 

Albert  E.  Page. 
Wells  G.  Parker, 
James  W.   Posthlll. 
Rafterly  ft  O'Hara,  B13 
Henry   J.    Ryan. 


James  Swift. 

Syracuse  Improvement  Co., 

ner  Bldg. 
Frank  A.  Weed,  114  Seymoui 
TARRYTOWN— 
Dinkei  ft  Jerrel  Co, 
James   Duell. 
Jas.  Parr. 


Edw 


..  Thor 


BYRACTISE- 
Erwln  M.  Allen. 
Anton  Aman. 
Geo,   H.   Alpeter  ft  Bon,  t 

Una   Bt. 
Asphaltlna  Const.  Co.,  K 


H.  Rogers  Construction  Co. 
Peter  Bmllh, 
TROY— 
Frank  Besch,  129  Ferry   Bt. 
Wm,  Behan. 
Jos.  Bison. 
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KEW  YORK  (Cont'd). 

TKOY   (Cont'd)— 

Chaa.  P.  Boland  Co.  U— 

K.  Broderlck  A  Sun.  Dl— 

Bulmer  &  Hayues.  II— 

Robt.   T.  Gary.  Jl— 

—-    '-'"-  Il- 
ia- 

_ . SarHson  L  Sons  Co.         Hll 

Htldreth,  O'Day  &.  Co. 

M.  J.  Jackson  &  Bod.  n— 

ThoB.  H.  Karr.  L, 

McDonough  &  CuDnlDgham.       Kl— 
Wm.  B,  Martin.  II— 

Mooney  &  1.1111s. 
Patrick  McKenna.  ITS  3d  St. 
Martin    Murray. 

Northern  New  York  Asphalt  Pav- 
ing Co..  Church  &  State  8ts.    II— 
Pomeroy  &  CatUn,  S4  Con»re««  Bt. 


Urban  Weldon. 


Dl— 


Kl- 


J.  W.  Johnston.  N 

E.  &  J.  B.  Martin. 

Inter-Stale  Paving  Co. 

P.   J.   McCadery.  H— 

John  Marsden,  206  Center  St.      JS- 

Wm.   Prlt chard.  Jl— 

Ulica  PavinB  Co.,  GZ  . 

Edmund  Rlcharde. 

B.  Richards  &  Son. 

J.  J.  Slpguist,  2028  Bleecker  St.  LI— 

Utlca  St.'ne.Cn  .  20  Whitesbi>i"  St.      HI— 

Troy    Public    Works    Co.,    Mann 

BldE-  Bij 

Otic*  Electric  light  *  Power  Co. 

WALDEN— 
J.  I-.  Crawford,  Kl- 

Hanford  Decker, 
Fowler  Hardware  Co.  12— 

Isaiah  Rosencrsns.  L 

Slnaabaugh  &  Kldd. 
WALTON— 

James  H.  Brown. 

Ella  &  Reynolds.  N 

O.  Hendrli. 

Chaa.  R.  Howland. 
WARSAW- 

A.  G.  Crocker. 


Town  a  Crawford. 


and   other    Public  Wo 

part  of  the  middle  or  eai 

NO.  I  Maaa  BnlldlflEi   ■ 


N- 


Jl- 


IfEW  YORK  (Cont'd). 

WARWICK— 

J.  A.  Daton. 

ThOB.   Qalldway.  MI— 

norton   8t  Ronnsavell. 

Welch  Bros. 
-  WATEHFORI>- 

H.  B.  Eveline. 

Flynn  &  Parker.  11— 

Holroyd  A  Eveline. 
WATERLOO— 

Robert  Logan. 

Wm.  Murphy. 

John  Van  Reper.  LI— 

WATERTOWN— 

TbDS.  BiehjuD.  Ka — 

Brennan.   Hodge  ft  O'Brien.        Jl— 
C.  C.  Burns.  Kl— 

CharlebolB  Bros.  U— 

Cleveland  Bros.  U— 

Easterly  &  Hutchlnga.  Kl— 

Haley,  Ward  &.  Co.,  Flower  Bldg^ 

Iionito    Concrete  Co.,  28  Flower 
Bids.  Kit 

G.  D.  Oliver.  Kl— 

Pat  Phillips.  N 

W.   J.  Sempler.  J2~ 

Wm.  Walsh.  9  Boon  St. 
WATBRVILLB— 

P.  Numa. 

Tart  Bros. 
WATERVLIET— 

Thoa.  Benjamin,  ISOl  Tth  Ave, 
WATKIN8- 

Robt.  J.  Baldwin. 

A.  F.  Chapman.  N 

White  &  Coughun.  II— 

WAVERLY- 

J.    J.    Hlgglns.  N 

WBRDBPORT— 

Caywood  Stickle  ft  Co. 


WHITEHALL— 

A.  D.  Bartholomew 

Whalen   Bros. 
WHITE  PLAINS— 


J.  Jnckntan  ft  Co. 
D.  W.  Maloney.  OS— 

Freeman  H.   Herrltt. 
John  O'Rotirke.  HI— 

Toney  Richards. 
WHITB8TONB- 
Ia  Collins. 

Geo.  Hippie. 

J.  Miller. 
WILLSBOHO— 

New  York  ft  Penn.  Co. 
TONKERS— 

American    Fl reproofing   &   Cement 
Co. 

John  Callahan.  Blverdale  Ave.  Nl— 

Commonwealth  Roollng  Co.       CI— 

R.  A.  Dcetrange. 
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HEW  YORK  (Cont'd). 

TONKBR8   (Cont'd)- 
DouKherty  &  Berrlsan- 

Wm.  J.  Flanasan.  Ij 

P.  J.  Flannary.  HI— 

Orady.  Kcama  &  Hart,  IS  Orchard 


R.  W.  Hackett. 
Michael  H.  Krefe. 
Qeo.  T.  Kelly. 
Nicola  Man  Bin  I. 
Holloy  A  Murray. 
Denla  Murphy. 
C.  E.  Pearaall  ft  Son. 
Pennell  A  Curley. 


O.  D.  Revetl. 
J.  A.  Tennent. 
J.  A.  Wasnar. 
J.  M.  Westall. 
W.  B.  Wolfe. 
BEATIFORT— 
W.  S.  Chadwiok. 


LI- 


J.  A.  Bell.  Z  Green. 

J.  A.  Benson,  62  Wantworth. 

W.  B.   BbivrlPBt,  59  Tradd. 

Manln  Caultleld.  61  L^aurens. 

De  Casta  &  Edwards.  4  Stale. 

G.  H.  Dehrrann,  2«  E.  Bay. 

J.  W.  Devereaui,  44  Reld. 

N.  A.  Devereaui.  IB  Judith, 

Jacob  Enter.  6  Tradd. 

G.   Tel cen drafter,   2M  W,   Philip. 


R.  K.  Harrison.  147  Nassau: 
L.  J.   Holllngs,  fflS  Ashley  Ave. 
J.  K.  Keregan,  14  Glebe. 
B.  F.  Krstner.  SO  Meeting. 
I.  F,   Ijinler.  34  Shepard. 
Mc Carrel  &  Sloan,  13  Broad. 
Henry  Oliver,   2  Mott  La. 
M.  W,  Powers,  62  Beautalne. 
B.  J.  Preston,  81  Smith. 

J.T.'SnelBon,   110  Tradd. 

D.  I..  Thompion,  295  Rutledge  Ave. 
M.  J.  Treahy,  3  Horlbeck  Al. 

E.  T,    Vlett,    Magnolia    Ave.,    cor. 
MeetliiK. 

H.  T,   Zncharlas,  17»  MoetlnB, 
CHABLOTTB— 
T.  W.  Ahrens. 
Jo.  Asbury. 
Asbury  &  Flni 


NORTH  CAROLINA  (Cont'd). 

EDENTON- 

Theo.  Ralph.  LI— 

ELIZABETH  CITY— 

A.    L.    Hawkins. 

W.  A.  Jones. 

EUsha  Overton.  Ol— 

PATBTTEVILLB- 

Poe  &.  Co.  Kl— 

GOLD8BORO- 

T.  I.  PuBsel. 

PlOlUpi  Be  Wnnn. 

Porter  &  Qoodwln.  Jl— 

D.   J.   Ross   &   Co. 

L.  G.  Weddell. 
GRBRN8BORO- 

W.  C.  Bain.  Jin 

J.  C.  Morse  ft  Co.  1. 

HENDERSON— 

Robt.  Bunn, 

K.  W.  CoKhlll. 

H.  C.  Llnthlcum. 

R.  R.  Plnkston.  Ol— 

HENRIETTA— 

H.  R.  Hay>i«B.  Bl— 

S.   B.   Tanner. 
HICKORT— 

J.  D.  Elliott.  Ol- 

MORGANTOWN- 

John  Campbell. 

W.  H.  Sloan. 
MOUNT  AIRT- 

W.  A.  Bolt.  N 

PLYMOITTH- 

W.  J.   JackBon.  Nl— 

RALEIGH— 

A.  W.  Bhroyer  &  Co. 

Weir;   Hunnlcut  ft  Co. 

M.   A.  Mos*r.  N 

REIDSVILLK— 

Robinson  ft  Jennings.  11— 

J.  K.  Sharps. 
ROCKINOHAM- 

J.  H.  Williams. 
SALISBOHY- 

GeorsB  R.  Martin  ft  Bro. 
STATESVILliB— 

Lazenby  Bros, 

A.  M.  Weatherspoon. 
TARBORO- 

D.  J.  Hose  ft  Co. 
WADESBORO- 

A,  D.  Dumas. 
WILMINGTON— 

J.  A.  Applegate. 

R.  H.  Brady. 

M.  F.  Costln. 

Henry  Qreen. 

D.  Hanna. 
WILSON— 

John   B.    Doans.  Jl— 

J.   E.   wllkens. 
WINSTON- 

CousoUd^ted    Mining  ft  Construc- 


Henlng  Artificial   E 
John  T.  Orders. 


e  Co. 


J.  M.  Cummin^. 
ChSH.  Lonian. 
J.  Molver. 
Miller  Bros.  Co. 
T.  Morgan. 
R.  H.   Pitts. 


Nl- 


NOKTH  DAKOTA. 
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OHIO  (Cont'd). 

AKRON    (Cont'd)— 
The  Summit  Lumber  &  Build.  Co. 

J3- 

WlRley   Bros.,   104  Cannlchael   St. 
James  Wildes  &  Son,  UC  8.  ColleKft 


QuB  Etickson. 
Fargo  Tile  Walk  Co. 
CEiBper  Johnson. 
E.   C.   Kennedy. 

Jas.  Kennedy.  L 

Edward  Nelson. 

North  Dakota  Tile  Works.  S.  Birch, 

Wm.  D.  Pearson. 

C.  H.    Porrltt.  12— 
O.  B.  Runner. 

Stewart  Wilson.  Jl— 

Wold  &  Hegen. 
GRAFTON— 

J.  L.  Hsmel. 

St.    Hlllalre   Lumber   Co.  El— 

Nollmnn  &  Lewis.  Gl— 

RoberlHon  Lumber  Co. 
GHANU  PORKS— 

Anderson  &  Hunter. 

Balllea   &   Perkins.  Jl— 

E.  N.  BJomHtad.  N 

0.  A.  Braseth.  Lan 

J.   M.   Carroll. 

D.  A.  DInnle.  L 

Dinnle  Bros.  Ht— 

J.  B.  Mooney  ft  Co.  II— 

M.  J.  Moran.  12— 

SprlgBH  BrOH.  Jl— 


St. 

L.  WUhelm  A  Son,  SM  E.  Cedar  St. 
Windsor  Brick  Co.,  Cor.  Grant  and 

Morgan.  -  U— 

ALLIANCB- 
J.   C.   Devlne.  "— 

Joseph    Fltipatrlck. 


K.  L.  Miller. 
John  Wilson. 
Frederick  Maus. 
Wm.  P.  Pettlt. 
ASHTABULA— 
Hall  &  SallBbury. 
Victor  King. 
John  Lee 
E.  G.  Putman. 


C.  W.  Harris. 
Geo.  L.  Fensel. 
G.  W.  Towsley. 
BARBERTDN- 
Columbia  Chemical  C 


Kl— 


J,    D.   Goodman. 
H.  C.  Holchklaa 
O.    H.    Larson   S 
WAHPflTON- 


Jamea  Gardner. 


.  J.  McClaln. 


_.  McCracken. 

C.  C.  Shank. 
W.  T.  G.  Snyder. 
BELLBVIJB— 
W.  H.  Gardner  &  CO. 
Sam  HLgglne. 


Wm.  Barnett,  418  Carroll  St. 
August  Buerhie,   311  Allyn   St. 
The  H,  B.  Camp  Co.,  30  Park  St. 

Cl- 
Geo.  Crisp  &  Son.  am  E.  Hill  Bt. 
The  Crown  Fire  Clay   Co.,  law  B, 

Market  St.  Cl— 

J.    C.    Kwart    &   Co.,    110-130   Brook 

St.  Fl- 

L.  D.   Ewlng.  121  KIrkwood  St. 

J.  T.  Flower.  119  S.  High  St.        LI— 

J,  M,  Goebel,  gUO  E.  South  St. 

Griffin  &  BrIggB. 

Wm.  Haurv.  407  Wheeler  Bt. 

Q.   C.   Huglll.  fiK  E.  Mill  St. 

Joseph  Huglll.  114  B.  College. 

P.  T.   McCourt,  B13  S.  Main  St. 

Kl- 
McGrcary   &  Isabel!. 
A.  C.  Miller,  ii03'.i  E.  Exchange  St. 
Daniel   O'Marr,   MG  W.    Market  St. 
S.  N.   Farshall. 
Peterson  &  Wright.  1!8  N.  Main  St. 


Chas.  Golke. 

Wm.   Seldler. 
BOWLING  GREEN— 

Wm.  C.  BIystone. 

George  Hodgson. 

Geo,   B.  Mercer. 

H.    G.    Mercer. 
BRYAN— 

J.  C.  Beaules. 


O.  Wlllelt. 
BUCTRU8  - 

A.  M.  Gardner. 
CADIZ— 

John  Ankerman. 

E.  M,  Long  ft  Sons. 
CAMBRIDGE— 

Borton  Bros. 

Hoyle  £  Scott. 

Jaji.  Jackson. 

J.  E.  Lepage. 

Linn  Bros. 

Wm.  Wharton. 
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John  D.  Dunbar. 


Wise  &  McCaffer' 


Cbaa.  Smltti. 
Bernard  Weeker. 
CHICAGO- 
Josepb  Beelman, 


OHIO  (Cont'd). 

CINCINNATI  <Confd)— 
Foil  &  Jante.  HI— 

Harry  Feldkamp,  TO  Linn.      N 

Henry  Prank,  2015  Western  Ave, 
Henry    Frank.     Jr.,     163B     Weatem 

Joe.  Fredrlch.  SSS2  Corrnany  Ave. 
8.  D.  Qetchell,  llOB  Gilbert  Ave. 
Fred  aier  &  Co.,  17  W.  13th  St.  . 
aiobe  Faint  &  Rooflny  Co.,  60  Per- 
In  Biag.  N 

Alex  H.  Hall,  Smitb  Rood,  Piic« 
HUt. 

Haydenvllle  Mining  and  Mfg.  Co., 

502  Main  Bt, 
O.  J.  Hazel,  108  B.  gth  St. 
L.  P.  Haien  A  Co.  H3— 

Frank  Heller  &  Co.  N 

Hugo   Hennstenberg,   HOS  Vine. 


Walter  S.  Hollaender.  1342  Haln 
Henry  E.  Holtzlnger.  Jl 

Charles  Homan.  2e05  Vine.  1! 

The  David  Hummel  Build.  Co.  El 


:,  ass  Barnard. 

B  Belmont. 

!,  Bouchard,  Observatory  Ave. 


The  Buckeye  Const,  Co. 

H.  C.  Buddenber^.  1434  Main. 

The  Philip  Carey "-     ~"  ' 


F.  H.  Kiicbner   &    Co.,   Stli    and 
Plum. 

Wm,  KolUng  Co..  717  Beadlns  Road. 
.  H.  Kopp.  2272  Bogen. 


La  ping     Brothers.     2733    Woodbum 


Columbus  Flrepooflng  Co.,  23  E.  ad. 

Ibt  Coptractora'  and  Buildeis' 
Supply  Co.,  2849  Stanton  Ato., 
Walnut  Hills.  Hij 

Corbett  Brothers,  71S  Mound.      LI— 
Cornelius  Cronan.  1820  Hewitt  Ave. 
GeorEe  Deli.  10  E.  McMlcken  Ave. 
Edward  Doraey,  »S3  W.  Tth  St. 
George  Douglass  &  Co.,  SOO  Plum. 

Duerr  &  Faul,   2638  Vine,  N 

EddlBon  &  Co.,  S096  Mathers  St. 
George  Elienhoerer.  1173  Hamilton 

aeo.  kndres,  2SS  Mohawk  St. 
John  W.  Enrlght,  714  Mound. 
£van  Evans. 
The   David   Foil    Asphalt    Paving 


mfohn  Upps,    ^^ 

ARTIFICIAL  STONE  AMD 
ASPHALT   PAVEMENTS 


John    Lipps,    141 5    Spring   Grove 


tin  Mack  &  Co., 


'.  He  Meek- 


Charles  V.  Haeictaer  Co.,  617-619 

Hunt  St. 
John  E,  Maboney,  711  Whlttler. 
McCarthy  Brothers,  620  Des  Moines. 
Geo.   B.   McMlller.  Kl— 
Alex.  Menger.  :il3e  Ohio  Ave. 
Frank  A.  Moelter.  19  Calhoun. 
Morton  &  Johns.  LI— 
Henry  Nlemes,  4112  Hamilton  Ave. 
K2" 
I.   JI- 
„,  .,  o..  S04 

Mnln.  K2— 

J.  F.  Nolan,  96S  E.  McMillan  St, 
Herman  Nolte.  951  Clinton. 
S,  J.  Osborn,  Jr..  &  Co.,  Pearl  and 

Eggleston  Ave. 

The  Owen  Building  Co.  N 

A.  L.  Paohoud.  Kl— 

Pnlce  Concrete  Fire  Proofing  Co. 
William  Peters,  837  Pindlay,      Kl— 
Queen  City  Cement  Pavement  Co., 

Glenway  Ave.  and  AusterlHs  Rd. 
Geo.  A.  Ramsey,  23)9  Kenton. 
8.  L.  Rice,  3d  and  Main.  L 
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OHIO  (Cont'd). 

CINCINNATI  (Cont'd)— 
Adam  Ruby,  *3T  Carlisle  Ave. 
Rrac  &  Smith,  208  W.  3d  St. 
Oliver  achlemmer,  ISU  Unit.      JJ- 
C.   B.   Schmidt  &  Co.,   215  E.   4th. 
Schumann,  BIobh  ft  Co. 
Bdward  Scully,  1I4S  Bates  Ave. 
Wm.    J.    Scully.  Fl- 

W.  -H.  Settle  &  Co.,  Station  M, 
John  Steckwelter,  2419  Vine  St. 
Jeremiah  A.   Sullivan,   618  Central 

Trinidad  Aaphalt  Co.,  17  W.  Wat.r. 

Ol- 
T.   W,   Trlnklo,    2137  Central  Ave. 

Ol— 

Tweedle     ft     Cluxton,     3816    Spring 

Grove  Ave.  Ol— 

Van  Bandt  ft  Meeds,  (0  Atlas  Blk. 

Wm.  F.  Wagner,  2852  Coleraln  Ave, 


CIRCIjEVILIVE-. 
Amoa  Cook. 
Henry  Posnough. 


John  Pickel. 

W.  K.  Salter. 

CLEVELAND— 

Albion  Stone  Co..  29  Euclid  Ji 


C.  N.  Barth,  31  Professor. 


P.  P,  Basra,  S23  Cohimbus, 
B.  N.  Beecker,  Iti  Doan. 
Stephen    Blundy,    12«    Murray    Hill 


Bramley   ft     Grlbbens.     O     Central 
Ave. 

A.  W.  Brannan,  M3  Qulmbv  Ave. 
Brennan    /k   Buettner,    tt  Case    Li- 
bra™ Bldg. 

J.  C.  Brown,  ffi  Montrose, 

Robert   Burger,    23S  Zd   Ave. 

C,  H.  BurgBBB,  30  Nottingham  BIdK. 

B.  P.  Burnett,  T!9  Society  (or  Sav- 
ings Bidg. 

J.  I.  Butcher,  T2  Haywaj^. 

C.  E.    Cannell,    ffi57    Broadway, 
James  D.  Carey,  IDE  Brenton, 
Oeorgo   Caunter  &   Bon.   Builders'. 

Ezchange. 
George  Chapman,  8  Glen  Terrace. 
Claften  Pav.  &  Contr.  Co. 
W.  Chu.  Clarke,  55  Wooldndgc 

Are.  ____^ 

F.  H,  KIRCHNER  &  CO, 

GENERAL  CONTFACTOBS. 

For  all  kinds  of  Heavr  Mawnry,  Fnunda- 
tlona.  Railroad  Gradins,TuniiflinB.  Pav- 
iDK  and  tiewerlni.       Ti^[>hone4SU  Main. 


OHIO  (Cont'd). 

CLEVELAND  (Cont'd)— 
R.  H.  ClemenU,  33  WlUlam.        Ql— 
ClcmentH  Bros.,   23  Vincent. 

CleveUnd  Bnildeis'  Supply  Co. 

Ctd 
W,  H.  Cleveland,  BIB  Central. 
Cleveland  Stone  Co,.  Hlckoz  Bids. 
Cleveland  Trinidad  Paving  Co.,  9» 

Superior  St.  I 

H.  B.  Cody  &  Co.  Gl— 

Guy     E.     CoDhey,     Bulldora'     Ex- 

J.  Connelly  &  Sons,  SI  Huntington. 
Cook  ft  Sawyer,  ZIB  Superior  BIdg. 
O,  J.  Cook,  1067  Crawford  iid, 
Patrick   Costello,   X   Prosser. 
Wm.  Creaden,  4S5  Detroit. 
C.  C.  Crooks,  208  Klrtland. 
Andrew  Dall   &  Son,  519  American 
Trust  BIdg.  Dl— 

George  Davles,  113  The  Arcade, 
Daykln    Bros.,   3S3   Pearl.  Fl— 

M.  I.  DeCelle,  58  Edmunds. 

F.  W.  Dennert,  IB  Myrtle. 
P.  Darrlco,  *B  Coltman. 

G.  W.  DiiRgan,  102  Lockwood  Ave. 
Daniel  Eekerl,  226  Woodlawn  Av«. 
JamRs  Eden,  12  Palm. 

William  EcKfrs,  151  Jrnninm  A™.      II— 
W.  H.  Ford,  272  Franklin  Ave.  Gl— 
Forward  Reduction  Co.,  SOT  Amer- 
ican Trust  BIdg. 
'--"--  ".  Franch,  US  Star  Ave. 


Ave. 


John  .._ _  . 

Pulton  Building  C 
Trust  BIdg,  jj 

T.  H,  Garland,  1  Preble. 

W.  J,  Gawne,  Ft.  Klrtland.        I 

OIck  ft  Fry,  Builder*'  ExchanKC. 

John   0111  ft   Sons,    401    Cuyahoga 
BIdg,  Dl— 

R.  E.  Green  &  Son,  67}  Detroit. 

D.  a  G.  Grlese,  541  Society  (or  Bar- 
ings BIdg.  Dl^ 

Adam  Grimm,  428  Oarrettson  Ave. 

C.  N.  Grlffln,  HI  The  Arcade.      H— 

A.  G.  Hauaman,  195  Scovlllo  Ave. 

August  Helm,  47  Astor  Ave. 

C.    M.    Herb,    t   Dove. 

C.  J.  HofTman.  (87  Jennings  Ave. 

Henry  Hoiocker,  14^  Carran. 

N.    H.    Humphrey,     1(05     Glddlnga 


C.  E.  Jenkins.  H  Spangler  Ave. 
H.  W.  Johns  Mfg.  Co.,  221  Savlnga 

BIdg. 
ChrlHlopher  Johnson,  152  Oregon, 
Jamea  Kacal.  18  Ehart. 
S.  C.  Kane,  WIS  Euclid  Ave. 
M.   B.   Kttvanough,   <S0  Proapoct. 
Keaaby  ft  Mattlson  Co.,  117  Water. 
Al— 
J.  J.  Kelper,  1M9  St.  Ctalr.         Mi- 
Kelly   Island   Lime  and   Transport 


Wm.  Klein,  208  8.  Woodlawn  Ava 
C.  P.  Kuent«,  830  Wavsrly  ATe. 
T.  8.  Kuster,  S.  Woodlaivn, 


jbyGoogIc 
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OHIO  (Confd). 

CLEVELAND  <Confd)— 
W.  C.  LiShmann.  St  Becker  Ave. 
Jojuea  Loader,  3S  Princeton. 
H.  I.  Lull,  233t  Euclid  Ave. 
BUKb  Lyle,  415  Doan. 
J.  D.  Maclennan,   GST  Qarflsld. 
Halone  Stone  Co.,  Oarfleld  Bids. 


W.  B.  McAlllBter.  ID  Newton.    Kl— 

Amea  MeCartby,  I  Utile. 

FMrlch  McCiu-tby,  194  Dodge. 

C.  T.  HcCracken,  M  Jonea  Ave. 

Wm.  McDowell,  321  Mills  Ave. 

The  McGrady-McFarland  Co. 

J.  W.  McLbbh,  a  Rutland. 

T.  J.  McManuK,  UO  The  Arcade. 

3.  W.  Moran,  SI  Rutland. 

"  rae,   Myer,   WllUand  ft  Tubman, 

3  Colonial  Arcade. 
_._llonal       Concrete       F 

Co.,  »9  The  Arcade. 
T.    NlcholBon    A   Co.,     BOZ    Electrlo 

Bldi;. 


Library  Bldg, 
P.   tt.   O'Donnall,   7S  Lake. 
Edward  O'Neill,  let  Wade  Ave. 
F.  R.  Oviatt,  1*  Fern. 
Tom   Paige.   701  Cuyahoga  Bldg. 
A.  R.  Parker,  143S  Superior. 
H.   C.  Patchett,  100  Florenoo. 
W.   H.   Patchett.   Z168  Superior. 
H.  A.  Petereon,  S14  Detroit. 
PhllllpB  &  Blzel.  BSi  Woodland  Ave. 
Pope    Cement  ft   Brick   Co.,   Cuya- 

hofca  Bldg.  Fl— 

Lou  la  Poplowaky.  HI  Prospect. 
P.  R.  Putnam.  743  Crawford  Rd. 
J.  A.  Reaugh  ft  Bon,  Ga  Oarfleld. 


Pl- 


Jamea      Rock  ford.     Builders'     Ex- 

_^  Change.  II— 

C  C.  Roehl.  187  Woodbrldge. 
Frederick  Hoebl,  140  Merchant  Ave. 
John  Roehl,  T42  Clark  Ave. 
William  Ryan,  18  Everett. 

N 

F.  B.  Sager,  i3  McConnell. 
C.  A.  Sartor.  3(6  Case  Ave. 
Shaller   &    Schnfglaw    Co.,     ao    W. 

Michael  fiheeban,  20  Lyon. 
H,  G,  Slatmyer,  130  Lake.  Gl- 

Henry  Soeder.  20  Merchant  Ave. 
Spenoe  Bros.,  2923  Suclld  Ave. 
Standard      Contracting    Co.,    Wade 
BIdB.  BZ- 

Standplpe  Covering  Co.,   22  Mlch- 

Stowe-Fnllei    Co.,    513    Superior 
Bldg.  Die 

C.    H.   Strong  A  Bon,  (23  Cuyahoga 

Bldg.  n— 

Thomas  Sullivan,  GZ^  Tracy. 
Jacob  Tecka,  40  Chadwlck. 
J,    F.   Temey,   U  Davenport. 
W.   I.   Thompson,    ITS  Euclid. 
Alexander  Thorn. 
I.  D.  Tuttle.  32  Blacketone  Bldg. 


OHIO  (Cont'd). 

CLEVELAND  (Cont'd)- 

tl.  B,  Construction  Co.,  204  Superior. 

P.  Velotta,  IT  Falrvlew  Place. 

Warren     Chemical     ft     Mfg.     Co.. 
Cham,  of  Com.  Bldg. 

Q.  B.  Whitohouse,  9  Beaver. 

Thomas  Wood,  28  Michigan.       Jl— 

John  WullI,  19«B  Denlaon  Ave. 

James  Young,   Bulidera'  Exchange. 
CLYDE— 

Geo.  Hoblnson  ft  Son. 

F.  Woodworth. 
CO  LLINQ  WOOD— 

Baldwin   Bros. 
COHTMBUS— 

N.  B.  A1 

J.    T.    A 

Bldg. 
Acme  Paving  Co.,   408.420  W.   State 

Bt.  n— 

Ameiican  Ait  Tile  Co.,  59-54  E. 

Lynn  St.  I^-i 

American     Clay     Mfg.    Co.,   BIB  W. 

High  St. 
Wm.   P,   Bard. 

CliAs.  H.  Bartow,  30  Latta  Ave. 

Ii — 
W,  W.  Bope.  LI— 

Jos.  Braun.  II— 

Brust  ft  Bauch,  SX  Sycamore  Bt 
Henry  Bues  A  Son.  II— 

SllvlUB   Casparla.  Dl— 

Capital  City  Artlflclal  Stone  Co.,  Tt 

N.  Princeton  Ave, 
Jae.  P.  CarlUe,  10  Amboa  St. 
The  Central   Supply  Co.,  80MW  H. 

High  St. 
ColumbUB  Coal  A  Lime  Co.,  StT  8. 

High  St.  HI— 

The    Columbus    Macadam     Co.,    SI) 

Dublin   Ave. 
Cook,  Grant  A  Cook.  Bl— 

J.  P.  Crowe,  4&T  E.  Naghten  St. 
Charles  Danegger,  132  E,  Bchlller. 
Davla   De   Foreat,   1412   Oak    St. 
Dill  &  Reeves,  Columbia  B)d(. 
Ewere  Bros.  HI— 

John  H.  S.  Ferguson.  — I— 

Ferris   Steam  Mortar    Works,    I2t 

Galloway  St 
John  Gaa  ft  Son,  lOSG  Oregon  Ave. 
C.  H.  Games,  1213  Main  Bt, 
P.  M.   Fomoft,  KS- 

Henry   Gonts.  II— 

Geo.   Gelgle,  II— 

Harvey  Green.  U— 

W.  M.  Qraham.  185  E.  Town. 
Haydenvllle  Mining  ft  Mfg.  Co.,  IM 

W.  Long  St. 
Hoover  &.  Klnnear.  L 


Cement  Inlaid  Art    Tile 

Especially  adapted  to  hotels,  banks. 
libraries,  cqstibulm,  porch  flcDTS  and 
ornamental  walks,  HnUow  oonci«Ie 
building  bkcka'  CEMENT  CON- 
STRUCTION OF  ALL  KINDS. 

The  Aowricaa  Act  Tile  Co.    '  obio 


DIRECTOEY  OF  AMKRICAN  CEMENT  INDUSTRIES. 


OHIO  (Cont'd). 

COLUMBUS   (Confd)- 

W.  B,  Jonee.  237  E.  Spring. 

M.  J.  Keele,  72  N.  Central  Ave. 

Sidney  T.  Knlcht.  Lt- 

Jotin  Kuhn.  ES  N.   Bkldmore. 

T.  C.   Lawler,  777  W.  Town. 

W.  H.  l^ucbCanberK.  410  The  Wyan- 
dotte. Kl— 

Hasraw  &  BloBe.  Jt— 

Charles  McCloud,   Sffi  E.   Main. 

D.  W.  UcUrath,  1079  Suininit  St. 

Oik 

P.   R.    McLaughlin   &   Son,   W   E. 
BIch  gi. 

Wm.  Merkle,  S2&  8.  Bth  St. 

The  Murphy  Grout  Mfg.  Co. 

Philip  N<;wbol(t.  lU  N.  Zlat  St. 

Nichols   &   Carr.  I 

F.   A    Ohratpdt,  McKlnley  &   Rod- 

PenncyivnnlB  Fuel  Co..  S  W.  Nsgh- 
ten  St.    A.  Hnmlllon,  Mgr.;  E.  V 


Park 


Perr 


Pier 


li- 


st chard  Plummer. 


A.  H.  Pueh,  Diapatch  Bldg.       li! 

.  Jacob  Rapii  &  Co.,  37d5  High  SI. 


Jan.    E.   Conley.    1240  W.    Ut   St. 

D&yton  Asphalt  Roofing  and  F«t- 
ing  Co.,  iS  S.  Canal  St.        Jik 

John  F.  bltiel. 

Chan.   Hasket.  U— 

R.  Kercher.  17?  Bums  Ave, 

W.  J,  Keman  &  Co.,  423  Cincinnati 


Chns    Kiihl  Artltlcial  Stone  Co..  SX 

R  2d  St. 
Jaa.  N.  I.ee,  34  S,  Eagle  St. 
W.  A.  Lock  wood,  8  N.  Fulton  St. 
The   Marblellhlc   Co.  D3- 

Bruno  RItty,  443  W.  Holt  St. 
Madison  Stlnebarger,  US  B.  Euclid 

Superior   Stone   Co.,    122  S.    Wayne 
AT8.  Ol— 

Chris  Sweetman.  U  B.  Bond  St. 
Trinidad  Asrholt  I'aving  Co.    Dl— 
L.  H.  Vaughn, 
Jus.   F.   Wenger,    230    N.    Western 


Gl- 

Albert  Wroe,  449  N.  Grafloi 

P.    E.   Reeves.                                N 

a.  M.   Schneider,   1-2  S,   High  St. 

DEFIANCB- 
Jacob  Baltes. 

Schulti  A  Son. 
Geo.  W.   Sellg. 

J.  N.  Sellger  &  Co 

Izz 

DELAWARE— 

Shaffer   RooKng  Co..   102  \ 

V.    Long. 

J^'p'oarfSer 

W.  P.   Smith,  ISS  Jetleraon 

Jamea  B.  Snider. 

E.  U.  Heller.' 

SteaniB  &  Hoover,  18  Deahter  Bid? 

Ed  F.  Lear. 

F.  8.  Stimmel.  OK  B,  High 

St.  M2— 

i^i.H^I?,'""'''*- 

Hlchnel  Stubenrauch,  S7S  S.  Wash- 

C. F.  Miller. 

ington  Ave, 

DBLPH03— 

Herniin   Sluts,  324  J&ckaoz 

Jos.  Fortener. 

Daniel  E.  Sullivan. 

Fl- 

Wolff  A  Kollsmlth. 

Wm.  M.  Tnylor,  X  B.  3d  St. 

Jl- 

Wm.  Jaeger. 

Wm.  Twlgg. 

Kl— 

Jno.  Smith. 

R.   L.  Walson,  71^  E.   Slai 

EAST  LIVERPOOL- 

A.  W.  White,  416  Western 

Geo.  Kaufman. 

LI— 

John  M.  Ryan. 

Frank  P.  w"lf. 

Jl- 

EAST   PALESTINE- 

CONNKAUT- 

L.   D.   Crowl. 

Fred  Hawley. 

BLYRIA- 

Lake  Erie  UuUdlng  &  Lun 

1.  Co. 

Dnnlet  Eason. 

Pfund  A  Brhulti. 

\V."Torr^nr^" 

*Frpd  Wolff, 

CANAL  DOVER- 

FINDLAY— 

Dover   Consliucllon    Co 

Dl— 

CORTLAKn- 

Porney  ^"Harris. 

Rlohard   Rr™.. 

Jl- 

The  Drach-LouiB  Const.  Co. 

COSHOCTON- _ 

F,  W.  Dutteweller. 

Jl- 

H.  H.  Fnssctt,  B31  S.  Main  E 

L,  M.  Williams. 

Jl- 

Polk  Bros. 

CRESTLINE- 

C.   V.  Hall  A  Son. 

K2— 

C.™  Talbott!'  ' 

C,   B,  Mcl'cnlt"' 

CUYAHOGA    FALLS— 

Bales  &  James. 

POSTORIA- 

Howe  &  Co, 

CI- 

Henry  Karg. 

DAYTON- 

PRANKLIN- 

Jas.  F.  Archer,  124  W.  CoU 

A.  F.  Meeker. 

B.    F.   Arnold, 

W.   S.   Van  Horae. 

O.  L.  Bouck. 

PREMONT- 

Ellsworth  Brentllnger.  1310  N.  Main 

Geo.   Kinney. 

M.  6.  Cain.  463  W,  Bth  Bl. 

S.  Wolt. 

CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


OHIO  (Cont'd). 

OALLIPOLia— 
Chas.  Frankenberg, 

John  C.  Rue. 

AdolphuB  Vlney.  ' 
GBNBVA- 

G.  B.  Wright. 

P.  B.  Waters. 
GIItARD— 

Qeo.   H.  Beaver. 

Peter  Hake. 

Tom  Hanna. 
GLANDORF- 


Grefnvlll^  Construction  Co.        Jl— 
W.  J.  Irwin, 
HAMILTON— 
Mathlaa   Arent.  II— 

Paul  Brunner.  Ml— 

Hugh  H.  Hali.  in  8.  A  St. 


lent  C 


Architectural     Port! 


a  Blk. 


J.  G.  HntchinMn,  465  N.  D  St.  I—] 

PrHnk  Klnch, 

C.  F.  Koohler. 

Wm.   H.    Louthan. 

Miami  Cement  Co. 

John  L.  Ross.  Kl— 

Oeo.  WllBon,  S.  lltb  St. 
HICKSVILLEI- 

Clemincr  ft  Johnaon.  J2.- 

HILLBBORO- 

Jerry  Foley. 
IRONTON— 

J.  B.  Black. 


Frank  Brawley. 

T.  J.  MHlltBaii. 
Wlleman  &  HelbllnK- 
KENT— 
J.  E.  Kerr  &  Co. 

KBNTON- 

J.  ChrlKt. 
BU.   I-ambert. 
Maddux  &   Erwln. 
Jno,  Quinn. 
Jno.  8.  Scott. 
Wells  Brothers. 
LANCASTER— 
Jacob  Qelaer. 
L.  N.  Ingham  Co. 


a.  L.  Conklln. 


N 


..CONTRACTING.. 


Structufal  Witfk — C* 


OHIO  (Ctmfd). 

LANCASTER  (Confd)- 

Chas.   Henderaon. 

C.  H.  Jones. 

FrM  Qiillle. 

Clint  Smith. 
LEIPBIC— 

The  Ohio  Artiflc.ai  Stone  Tank  Ci: 
IJMA- 

B.  J.  Cantwell.  619  B.  North  St. 
W,  P.  Cantwell.  IIB  E.  North  St. 
Jacob  Caster,  313  W.  Spring  St. 
W.  H.  Hance,  139  W.  Wayne  St. 
John  Hell,  777  W.  Wayne  St, 

W.  H.  Orr.  Hi  W.  North  81.    N—  ■ 
Jacob  Spyker.  600  W.   Wayne. 
Spyker.   MUllKan  &  O'Brien, 

C,  M.  Vansky.  <2!  W.  Third  St, 
J.  M.  Wulst.  206  E.  Market  St. 

LISBON— 

Carlisle  &   Moore,  Ll- 

Oeorae  Porse, 

Geo.  Plero. 

Bprlnser  &  March. 

Levi   Slackhouae. 
LOCKLAND— 

W.  C.   Bunyan. 
LOOAN- 

Thomas  Klnti. 
LONDON— 

CoiT  Sc  Kulp. 

Wm'.  Wynne. 
LORAIN— 

John  Stang.  Jl 

IX)i;i3VILLK— 

John  Jacquet. 
madisonville;— 

■pheo,  Comuelie. 

J.  E.  Gornlen.  N— - 

MANSFIELD— 
Jacob  Cllne  ft  Co. 
Gandert  Bros. 
Geo.  B.  Herlng  A  Son, 
Lomax  &  Portman. 
Mansfield  Cement  and  Paving  Co 

IM  W.  5th  St. 
Wm.  Mnrtln, 
Chas.  Schung. 


J.6.1lltfibil»l,K>-46SN.I>$t.H«DilH».0. 


Henry  Roihern 
MARY3VILLE- 
Wm.  Dichl. 


Melnhart  &  Son. 

Ell  Miller. 

Neldllnger    ft    Kratt.  122  ■» 

St. 
H.  Wclhle,  m  Duncan  St. 


DIRECTOBI  OF  AMERICAN  CEMENT  INDUSTEIB8. 


MEDINA— 
John  Crofoot, 

Vm.   Frailer. 
ThoB.  Oower,  Br.    ^ 
Opo.  Orunlnfter. 
Albert  Smith. 
Watera  A  Levet. 
UIAMtBBURO— 
Orove  &  Catron. 
Jay  Jacobs. 


B.  F,  White. 
MIDDLETOWN— 

Dietrich  &  Cooch.  36  W.  Sd  St. 

F.  M.  Kemp  A  Bon.  Jl~ 

Hlddletown  PavlnK  Co. 

Caldwell  &  iBemlnEer.  Fl— 

MILEB- 

John  Barrlball. 

Geo.  C.  Wo«ner. 
MINOO  JUNCTION— 

Flato  BroH. 

H.  A.  Risher.  JS— 


Jacob  Coxey. 

W.  H.  Coe,  B2t  W.  Oambler. d 

F.  Cochran.  607  E.  CheBtnut. o 

C.  Q.  Cooper  ft  Co..  Sandusky  St. 
Paul  Dry.  3X1  W.  Front. 


w.  H.  : 


:,  302  E.  Hamtramc. 


Sanderson  &  McCreary,  SOl  and  SOI 
N.   HlKh.  1 

J.    A.    Stoyle.  L 

NELSON  Vl'l.I-E—        """ 

M.  A.  King  &  Co.       - 

B.    F.    I^ndlB. 

W.   H.   Vorhla  &  Co.  Nl— 

John  F.  Welah.  Jl- 

NEWARK— 

J.  C.  Brennan,  37  W.  Main.  II— 

W.  H.  Chllcoat.  R.  IS.  4^  N.  iA. 

J.  F.  Childress.  »  S.  Arch. 

Coflman,   10  Granville. 

D.  T,  CoFTman,  122  Park  Ave.  NI— 

W.  E.  CoICman.  thi  Webb, 

Wn..  T.  Evans  &  Son.  3S  8.  Thir- 
teenth St.  31— 

Lovl  Ferguson  A  Son. 


h  St.  n— 


D.  E.  Jones.  Ill  \ 

a.  Kneupler.  ta— 

James  I.inn.  MS— 

C.   E.   Moore,    N.   W.  Cor.   Buena 

Vista  and  Canal. 
B.  J.  Maurath,  7t  8.  4th  St.        Kl— 
P.  S.  Phillips. 

Uic  Blosel.  Kl- 

-    —    -     "  Ml— 


NBWCOMERBTOWN" 

W.   M.   Brode. 
NEW  PHILADELPHIA- 


OHIO  (Conf  d). 

NILE8- 

Tompklna  A  Smith. 

Bdward  WaestalT, 
NORTH  BAI/riMORE-        - 

II.  J.  Bveritt  JZ- 

C.  J.  Knoke. 

H.  D.  PUcher. 
NORWALK- 

Fr«d  Shumer,  Jackson  St. 

8towu^  ft  Simmons,  Monroe  BL 
NORWOOD- 

Ed  R.  Orelwe  A  Co, 

Fred  Klein.  Ml— 

Fred  O  Lelmann. 


John  Snyder. 
OBBRLIN- 

Chas.  H.  Oleuss. 
OBNABURO— 

Jacob  Sbengle. 
OTTAWA- 

M.  H.   Fisher, 

W.  A.  Fisher. 

Jos.  Plshel. 
OXFORD— 

J.  E.  Chatten. 

Johnston  Bros,  ft  Co. 

H.  B.  Thobe. 
PAINE8VILLE— 

E.  Callender. 

J.  D.  Sargent. 

Jus.    Shelly. 

Stomi  ft  Harrison. 

H.  A.  Sutherland. 
PAULDING— 

Oeo.   Hardcsty. 
PIQUA- 

C.  E.  Martin. 

Goo.  Y.  P    -  -■  ■ 

John  H.  1 


N- 


Oeo.  Ptarr.  LI— 

PORT  CLINTON- 

Edw.   BertBch. 

Granite  Hard  Wall  Plaster  Co. 

Peter  Johnson. 
PORTSMOUTH— 

J.   B.   Gllson,  82-86  W,  »d.  J2— 

Alex.  M.  Olockner,  iH  Market  St. 
Jl— 

J.  C.  Hibbs  ft  Co.,  130-m  W.  2d. 

HI— 

John   Kapa.   77   W.   10.    P.    O.    Pond 

Peler  Kapa.   77  W.  10.   P.   O.   Pond 

Run. 
Ph.  Kelly  ft  Sons,  300  Jackson. 
Clyde  E.  King.  E.  T  and  Kendall. 
Frank  McGowan,  E.  E>  and  Broad- 
Samuel  Monroe.  314  12th  St. 
C.  C.  Neighbors,  1322  Union. 
Portsmouth  Pressed  Brick  Co.,  Ill 

Markel.  Jl— 

Philip  Reeg,  U27  Flndlay. 
Smith  Lumber  Co.,  1001  Lincoln. 
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CONTRAOTORS  AND  LARGE  USERS  OF  OBMENT. 


OHIO  (Confd). 

OHIO  (Cont'd). 

RRADING- 

TOLEDO   (Confd)- 

Ham-  Hunter. 

A.  Bentley  ft  Bona,  m  MadlaoQ  St. 

Jacob  Blok,  m  The  NMby. 
Bumip  ft"  B^rnap,  101  The  Naaby. 
Carland  ft  Warner,  Jl  The  Naaby." 
a.  H.  Cole  4  Co..  4S  The  Valer^ 

5;.°So, 

^"■S-^o,. 

ROCKT  KIVBH- 

B.  J.  Davla. 
Geo.  Klddney. 
SALEM— 

Chaa.  B.  Cunningham.  Kl— 
Alex,  DawBon. 

Edward  Ford  Plate  Glan  Ca 

Garrliran  Bro>.,  1U  The  V*lontlno. 

Bamuel  B'lell. 

n- 

Jl— 

Vlutor  GTadle'ux.  ElO  Church  8L 

G^nn  ft'&irt. 

B.  I.  Kllle. 

Ml- 

M.  J.  Golden,  SIS  Srie  8t. 

Geo,  D.  Smith. 

JsB.   Hales.                                    K2- 

8AL1NBVILLB- 

Hernian  A  BUemers,  SO  The  Splt< 

W.  B.  Randolph. 

SANDU8KT- 

F.  H.  Hill.  JU  The  Naaby. 

G.  W.  Doerabach. 

Hl— 

Job.   Holtz.                                          m- 

G«o.  Falck  &  Co. 

Bim 

Wm.    H.    Hummol,    2284   Broad,way. 

W.   8.   MettB. 
Jno.  H.  Smith. 

KI— 

SHELBY- 

Patrick  Kelly,  SGO  Forrer  St. 

JncfaStSS* 

The  Kerlln  Bros.,  TO  The  ViMyy. 

Mat  Crawford 

^0   ^e? 

U— 

Michael  Klley.  US  Missouri  Ave. 

w.  n.  HuCrman. 

Knapp  Bros.  Stooe  Co.,  Oak  ft  Belt 

Job.  Attenbach. 

Kl— 

Lake   Brie  Asphalt  Block  Co..   ZIO 

The  Valentine.                            El— 

Geo.  D.   PIstier. 

John  J.  Lelth.  ilBG  Vermont  Ave. 

Timothy  FltzKerald. 

Lelth  Bros. 

Jno.  Smith  ft  Son. 

Henry  Llbbe,  Cbamplain  ft  Chest- 

SPRINGFIEL,I>- 

nut  Bts.                                        n- 

John   H.   Berger. 

ThOB.  Me  Kin  nan. 

8.  O.  Clark  &  Sons. 

Thomas  McKlnney  ft  Son.  Bffi  The 

J.  V.   Clayton. 

Nasby.                                         Hl- 

E.  M.  Crumley  ft  Co. 

Wllliam      McMabon     ft     Sons.      3Z1 

Jaa.   11.   Dalle. 

Jl- 

Wm.    B.    Oladfelter. 

Wm.°'j.  McMahon.  821  Floyd  B^~  " 
Miami  Stone  &  Conorele  Co. 

Chas.  J.   Henry.  372  W.  High. 

Boyd  HoUenbeolc. 

Louis  W.  MontvlUe.  Ill  Main  Bt. 

Sam-i   P.    Hollon. 

Albert  NeuKom,  140  Ottawa  St. 

Jas.  Johnson,  Br. 

N 

J.  B.  O'Neill. 

S.   J.    McC 

Wm.   P.   Payne.  72  Chestnut  Bt. 

The  M.   C.  Ruaaell  Cement  Pavlnr 
Co.,   80   College  Ave.  M2— 

Ryan  &  Hoglen.  H2— 

J.  C.  Wllbert.  N 

Ulrlck    ft    Williams.    141    B.    Lime- 
stone. 11- 
ST,   MART-S- 

Wm.   F.  Brodbeeh. 
STBIIBENVILLB- 

Q.  J.   Flckea.  313  N.  Bth. 

Ftoto   BroB.,    GK  N.    Tth.  Gl— 

John  J.  Mulca.hy. 

NlcholBon,  331  Market 

TIFFIN— 


TOLEDO— 
B.  Arnold,  134  St.  Clair  St.  Jl— 

Bartoll   Marble.   Mosaic    and    Tile 


O'SulIlvan  ft  Sheehan. 
M.  Rabbit  &  Bona,  713  The  Nasby. 
Kl- 
Otto  L,   Ruch.  Kl— 

RusRell  ft  Jen  I  son. 
SchininEer  Bros.'  Co.,  412  City  Park 


J.  W.  Brh 
Clark  Spi 
Henry    J.    Spllker 


2005  Lagranf 


Co..  1010  Monroe  St, 


,  71S  Michigan   Bt. 


J,  W,  Van  Etten.  «43  Ookwood  Ava- 
ls natlus  Wernert.  1214  Erie  St. 
Alanson  Wood,  S12  The  Nasby. 
Jemes  Woods,  2013  Union  St. 
TORONTO— 
Chas.  Bray. 


Coogic 
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OHIO  (Cont'd). 

TROY— 

neweese  &  Enyeart. 

W.  H.  Norlhcott  &  Co. 

J.  C.   Robins. 
UHRICH3VILLE- 

James  Green  lees. 

G.  F.  Hammond. 

Henry  Hilton. 

Mack  Hunt. 

J.  M.  Llokey. 

H.  N.   Parks.  Ni_ 

Chaa.  Van  Vlech. 
URBANA- 

Joel  Bates. 

C.  C.  Creager.  Nl— 

Lewla  Dick  In  Hon, 

O.   W.   Norton. 
VANWBRT— 

C.  L.  Ireland.  n— 

Delong  &  Kline.  N 

Geo.  Rice. 

Chan.   Thornell. 


Clinlte  BroB. 

Elliott  Bros.  Li— 

J.    E.    Seales'. 

WotHon,  CralB  &  Sutherland.      JI— 
WASHINGTON— 

Fred    Schwa rti. 
WAUSEON— 

Palmer  &  Palmer. 
WAVERLl— 

David  Armbrust. 

Geo.    Hoeninser. 
■WELLINGTON— 

Wl^LLSTON— 

LoulB  Barnes. 

Fred    W,    Cook. 

A.   w.  Down  aril. 

John    L,    Blecl.  Ml— 

WBI.LaVILLE— 

H.  G.  AuKhcnbaugh  &  Sons.      KI- 
WI LM  IN  GTON— 

Alph  Anderson. 

Bart  Boylond. 

Tom  Darbyshlre.  Ml— 

DevoB  &  South. 

Pink  llevnolds. 

Joseph  Wakefleld. 
WOOSTER— 


J&cob  Long  &  Son,  143  B.  Heniy 
St 

Wm,  Woodland. 
XENIA- 

A.  C.  Collins.  Nl- 

John   Farrell. 

W.  O.  Maddux. 

H.  W.  Owens.  K2— 

E,  C.  Rader. 
YOtlNGSTOWN— 

G.  B.  Boak.  H— 

Davis  A  Caldwell,  19  N.  Phelps  Bt. 
Gl- 

James   B.   Chambers,   715  Oak    Hill 
Ave.  —Ik 

C.   R.  De  Groot. 

Thos.    Light  body,  922  Hlmrod  Ave. 

Christ   Mauser,    25  N.    Walnut  St. 


OHIO  (Cont'd). 

YOUNGBTOWN  (Confd)- 
Niedemeler  &.  Restle,  1(S  Jefferson 
National   Steel   Co,  a1— 

Ohio    Stone    &    Paving   Co.,    SI*    B. 


Republic 


'On    A    Steel   Co. 


Seifer..  i^_ 

Vetter  &  Heasley,  ESO  Market 
ZANESVILLE— 

Adams  Bros.  HI— 
Avers  Asphalt  Paving  Co.         Gl— 

A.  J.  Bowers.  ni 

Evana  &  Dunsweller.  HI— 

R.  H.  Evans  &  Co.  Kl— 
Fogarty   &  Curtis. 

The  Mosaic  Tile  Co.  PI— 
Petit    &   Abeie. 

T.  B.  Townaend  A  Co.  Cl~ 
C.  O.  Venael. 

OKLAHOMA  TEBBITOST. 

EL  RENO— 

M.  J.  Kane. 
GUTHRIE5— 

Anderson    A   Pulse. 

Ed  Blllorys. 

J.  T.   Blake. 

J.  P.  Brickner. 

Scott  Cooper. 

T.  R.   Cotton. 

Davis  &  Wright. 

H.  M.  Fielding. 

John  Scrlbner. 

B.  C.  Murphy. 
Wm.  Phelps. 
M.  White. 

NORMAN- 

McCoy  &  Bethuno. 
OKLAHOMA  CITY— 

Oklahoma   Cotton   ComprMS   Co. 


T.  J.  Johnson. 
J.  J.   Noon. 
Geo.   Seevy. 
Wm.  Shifter. 
PONCA  CITY— 
Geo,  Chrlstman. 


OREGOH. 

ALBANY- 

W.  E.  Baker. 

A.   P.   Chamberlain. 

W.  A.  Cox. 

J.   R.  Wilaon,  P.  O.  Box  681. 
ASHLAND— 

C.  H.  Veghte. 

W.   K.  Reeves. 
ASTORIA— 

Normile,  Fastabend  A  McGregor. 
BAKER  CITY— 

A.   A.    Houston. 

MorrlBon  A  Canady. 

Neuhaus  Bros. 

L.  L.  Shreffler. 
CORVALLIS— 

John  Bier. 

Ed   Felt  on. 
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EUGENE— 
Wm.  Alexander. 
J.  M.  Eddy. 
L.  N.   Roney.  II— 

lagrandb:— 

8.  R.  Haworlh.  Kl- 

Jobn  L.  Uara. 

8.  L,  Slater.  N 

MOKO- 

J.  O.  Blrod. 
PENDLBTON- 

Boothby  4  Hale.  N 

Winalow  &  Head. 
PORTLAND— 
Aubrey  &  Obtock.  SOB  Shaver  St. 
T.  A.  Dftvey. 
I.  N.  Day. 

Bdwarde,  TlmnlB  &  Co.  Kl— 

J.   rrllllnger,   Morrleon  and  Water 

Sts. 
Geo.  W.  Gordon.  LI— 


Wm.    Jacobmn.  II- 

Jno.    Klernan. 

Krause  &  Holtz. 

G,  Ijangford.  621  Second  St. 

Llnd  Sc  Manning. 

Jaa.  I.  Marshall.  N— - 

McHolland  Bra 


-'.  K.  Mulr  &  Co. 
J,  R,  O'Neil, 
Pacific  B  rid  Be  Co. 


J.  B.  Sleramons. 


Erb  &  Vankatter 
E.  M.  Sorbcr. 
THE  DALLEB— 


John  Kocher. 


PENKSTLTAHU. 


ALLEGHENY  (Confd)- 
W,  J.  Butler.  Jl- 

Carlln  Machinery  A  Supply  Co.,  lU 

Liococh  St.,  B.  A.  El— 

John  Caraon   ft  Co.,  JSU  Franklin 

St. 
Jamea    Chapman,    336   WashlnKton 

Ave.  II- 

Cochrane   A    DavlB,     106     Erie    St.. 

W.  A.  II— 

Geo,   A.   Cochrane.  II— 

Jacob  H.  Covert,  ISIO  Beaver  Ave. 
JamcB  Crawlord.  11— 

William  H.  Daniels,  tOT  Preble  Ave. 
Chaa.  M.  Driver.  JI— 

Joa,  Ebersi.  Ut— 

Geo.    F.    Egan.  Hi— 


Wni.  H.  Fowler, 

B    Frederick. 

Alexander  Gllllland. 

R.  J.  Graham,  120  Ohio  St.,  B. 


Job.  Hasl'lngl.  Hl- 

Hays.  Softon  &  Co.,  960  Chartlera 


becca  St. 
Keonn    &    Tootlll,    215    Park    Way, 

E,   A 
H.  A.  Kunze.  dIO  E.  Diamond  St. 

12- 
A.    Thompson    I.awrence,    102    Erie 

at..  W.  A. 

Hl- 


iry  LandKT&rr  A  Sons. 
I.  M.  I.aBhley. 

Luglblhl,     535     Ohio 


E.  A. 


Jl- 
St., 
II— 


Jamei 

!  McAfci 

?  A  Co, 

.  ei5  w. 

Dla- 

Se^u 

el  U.  Mc 

Cain. 

A     Co. 

,     B07 

Pen 

na.    Ave. 

McNp 

LiiKhton  A  Co.,  130  Federal  St. 

Patte 

raon   &   Shaw. 

KI- 

Plcrc. 

,  Ave. 

A    Co., 

aol   Per^ 

Pohrer   Bros.. 

633   Belmont  St 

John 

Jl- 

Char! 

M     Reir: 

jr.. 

A     Bro. 

,    1034 

ALLBGI1BNY— 


a  A  FlHher,  S21  Penn.  Ave. 

John  F.  Schodde.  MI— 

John   Schrelner.  Gl— 

Sicilian   Aaphalt   FavInK  Co.,   Alle- 

Kheny  Ave. 
Harvey    Sloan,    Ohio   and   W.    Dla- 


W.  D.   Beatty. 


R,   C.   Tannehlli,  I31B  Federal  St. 

Fl- 

L.  A.  Thompson.  Kl— 

John  Trimble  &  Bro.,  2022  Chartlera 

St.  Hl- 

L.  B,  UmBtead,  SIO  W.  Diamond  St. 
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ALLEGHENY  (Cont'd)— 
jRmes  Wherry   &   Co.,    867    Nortb 


TounK  &  Qlnver,  SS  Elver  Ave. 
ALLENTOWN— 
Allentown  Paving;   &   Construcllon 

Co..  901  Hamilton  St. 
Paul  BalOHh,  4(IS  Ridge  Ave. 
Choa.  H.  Klwaraa  h  Co.  IS- 

Ilenry    E.    Brlcb,     17th   &     Liberty 

StB. 

Geo.  GoldsmUh. 
G.  H.  Hardner. 

I.  L.  Lehr  &  Bon,  S  8.  7th  St.  K2- 
ShaaCer  &  Brutt,  Turner  St. 
Stephen  Smith. 
M.   A.    Stevens. 

James  W.  Stiiber,  lU  S.  7th  SI. 
James  Stuter. 
ALTOONA— 
H.  G.  Allen.  933  Hth  St. 
Chas.    H.    Casaldy.  Ji_ 

John  L.  Counsman. 
Andrew  J.  Hersh. 
Wm.    V,    Hughea.  Dl— 


VIpond  C_... 
AMBLER- 

Alb.    Fcok. 


B.  B.   RuBsetl. 
APOLLO— 

Kirk  wood  &  Wlllard. 
ASHLAND— 

C.  &  J.  Lleblc 
ASHLEY- 

P.   P.   Blodgelt. 

J.  E.  Marcey. 

Andrew  Murphy, 

W.  1.  Neeld, 
ATHENS— 

Botaford  &  Kunen. 

J.    M.    Clark. 
AXE  MANN— 

H.   UhT, 
BANGOR— 


A.  H.  : 


■11  ch. 


John  C,  Miller. 
BEAVER- 

McKenrle  Bros. 

John  Snyder  &  Son. 
BEAVER  FALLS— 

D.   Campbell   &  Son. 

Chandler  Bros,   Co, 

Simon  Harrold  &  Son. 

Geo.  8-  Hunter. 

Penn  Bridge  Co. 

B.   E.  Selrles. 

—     ■..  Shar 


John  Noll. 

ThoB.  A,  Shoemaker. 

W.  H.  Steels. 


PENNSYLVANU  (Cont'd 

BETHLEHEM— 

A,  P.  Knight. 

Lehigh  Valley  Construction   ( 

Wm.  B.  Lilly. 

W.  H.   SymonB. 
BIRDSBORO— 

L.   H.   Foeht. 

A.  E.  Mauger. 

R.  Mohr  A  Son. 
BLAIRSVlLl-.^ 

C.  P.   Murray, 

P.  a.  Murray. 
BIXJOMSBURO— 

Fred   Kumer. 

O.  B,  Mellich. 

Samuel    Shafer. 
BLUB  BELL— 

Geo.  Amberg,  Jr. 
BRADDOCK— 

Braddock  Lumber  Co. 

Cope  land  Bldg.  Co, 

W.  H.  Drain. 

David  T.  James. 

McCrady  &  Roaser. 

Job,  H.  Rankin  &  Co. 

C.  H,  Reed  &  Bro. 

Union  Planing  Hill  Co. 
BRADFORD— 
N,  H.  Bannon. 
F.  F,  Davis. 
B.  T.   Graham  A  Co. 
Wra.  Hanley. 
Hill  ft  SUttery. 
Zocharlah    Hill, 
N,  T,  Jacobson. 
David  J.  Kelley. 


3,  D,  Wlnt 
BRIDGEVILLB— 

Collins  &  Foster. 

L.  W.   Roach. 

T,  A.  Wnrensford. 
BRISTOL— 
'Jas.  Banister. 

ThoB.  Vandegrlft. 

Jno.  S,  Wright. 
BRYN  MAWR- 

John  D.  Armour. 

Viney  &  Ijeacock. 
BlITLER- 

W.  E.  Cochran. 

J.   W.    Ekaa. 

T.  A.  McDowell 

Geo.    Schench. 

John  aha  finer. 

Ed  Welgand. 
CALIFORNIA— 

O.  O.  Hot-nbako. 

John  R,  Powell's  Sons. 
CAMBRIDGE  SPRINOS- 

C.  W.  Beach. 

BnoH  Brown, 

Q,  D,  Bunting. 

""-s  CroBley. 


Hanch         

H.  B,  Rhoadea. 
CARBONDALB— 
Collins  ft  Kenned; 
Andrew  J.  Mttchel 
Qeo.  H.  TryoQ. 


L.  C.  W.  Faher  &  Bon,  South  St. 

H.  A.  Lackay.  MI— 

John  My  era. 

James  Porter.  ^- 

Andrew  J,  Wet«el.  Jl- 

CABNEQIE- 

Wm,  H.  Clark.  n- 

Dushane  &  Lewta.  Hl- 

B.   Gamble.  II- 

S.  O.  Jenkins. 

F.M.' Wleater.'  Hl- 

CATASAUQUA- 

Edward  J.  Boyer. 

David  L.  TCmanuel. 


Gl- 


MoritE  Fomer. 
Christian  Qarblan. 
Henry   J.   Lelokel. 
Harry  I^onpenhakan. 
Daniel  MulTen. 
Harry  J.  Seamen. 
Williams  ft  Boy  or. 
C  H  A  MBERSBURO— 

Joseph  K.  Mlnnlch,  Ml— 

Maurice  R,  Tthodea.  Jl— 

Daniel  8.  Tost, 
CHARI-EROI— 
T.  B.  HasllnKS- 
W.   B.    Taylor. 
CHESTER— 
American  Const,  ft  Imp.  Co.        U— 
Delaware  County  Paving  ft  Conat. 

Co. 
Edw.   Dlckerson   Paving  &   Const. 

Co. 
Qeo,  Far ra day. 
John  F.  Johnson. 
Oliver  Bros. 


Stevenson  ft  Co.,  Ltd. 

J.  Irvln  Taylor. 

Qeo.  Welgand. 
CLEARFIELD— 

Hlte  4  Co. 

W.    R.   Ho  ghee. 
CLIFTON  heights- 
Job.  L.  Congleton. 

ThoB.  F.  Man  ley. 

Jamea  Bhlplay. 

Edward  Wlntorbottoro. 
COATB9VILLE- 

Chas.  H.  Aah. 

B.  P.  Dickinson. 
Chas.  D.  Lynn. 

COLTJMBIA-- 

John  C.   Broome. 

Samuul  Daron. 

John  D.  Fonr- 

W.  W.  Up  p. 

John  Weber. 
CONFI.TJENCE- 

H.  R.  Flke. 

Job  H,  Flanlgan. 

C.  H.  Stark. 


CONNBLLSVILLE- 

j.  R.  Balsiey. 

Calhoun  ft  Co. 

Fayette  Lumber  Co..  Ltd. 

South  Connellsvllle  Lumber  Ci 

CONBHOHOCKEN- 

UartJn  Alexander  ft  Son. 
CORRY— 

Wm.  Mount  ft  Co. 

H.  W.  Parmeloe. 

John  Paul  ft  Son. 
COUDERSPORT— 

Henry  A,  Button. 

L.  D.  Horton,  ^ 

Ryan  Broa. 
CURWKNS  VILLB- 

CurwenavIUe  Contracting  Co. 

Chae.  B.  Patton. 

A.  B.  WhittakHT. 
DANVILLE— 

Brooks  ft  OlbbB. 
DERBY  STATION— 

E.  W.  Harold. 

Jos.  Piper. 
DOYLBSTOWN— 

Henry  8.  Beldler. 

E.  H.  Buckraan  A  Co. 
DRTFTON- 

John  Wftgner. 
DU  BOIB— 
Geo.  Betta. 
SIdnnM  Biot.  J 

DUNMORE- 

Albert  L.  Conrad. 
DCUUE8NE— 

W.  R.  Dorty. 

F.  J.  Snyder. 
EAST  BRADT— 

Peter  Meyera. 

EAST  DCIWNINGTON- 

Geo.   Fisher. 

O.  T.  Guthrie. 

MoCames  ft  Zook. 
B AST ON— 

C.  B.   Brodhead  ft  Bro. 

Eaaton  Contr.  Co. 

Reuben  Kelm. 

F,  J,  Lerch  ft  Bros. 

T.   M.   Lesher  ft  Son. 

Jas.   E.  Miles  ft  Son. 

Lewis   MorKanslem. 

Bheard  ft  Slebler. 

Smith  ft  MeCormlek. 
EAST  STROUDSBURO— 

Jos.   BdlnKer, 

Peter  B.  Sdinger. 
EMPORIUM- 

W.  M.  Cramer. 

John  W.  Krlner. 

BRia— 

Wm.  Ackerman. 

A.   B.   Altken. 

Ed  DrlscoU. 

V.  D.  Elchenlaub. 

Michael  Keller. 

Kirscbner  Bros. 

Kratt  ft  Walther. 

Jacob  Malthamer. 

Henry  Mayer. 

Mayer  Broa. 

John  McCormlck  ft  Bon. 

Daniel  W.  Nicholson. 

DennlB  (yBrien. 
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PEMirSYLVAMU  (Cont'd). 

ERIE  (Cont'd)- 

Herry  Shenk.  Co.  C 

Amandas  Uht.  L 

Williams  &  Shank,  I 

P.  J.  Wlaaler.  K 

t'red  Zeslnger.  K 

EVERETT— 

Cottage   PlanlDK   Mill  Co..  Bpri 


A,  B.  Corrln. 
J,  A.  Frcderlcbs. 
May  «  Osborne. 
John  OHborn. 
Daniel  ghephan. 
PREELAND— 
Jas.  Grlfllth. 

Patrick   Meehan. 
OIRARDVILLK— 


Geo.  W.  Good  &  Co. 

Ke{>nan  &  Co. 
HANOVER— 

McC.  Davidson. 

John  P.  Rohrbaugh. 
HARRIBBURO— 

Wm.    O.    Ball. 

MatChfw  Flanafran. 

B.  G.  Galbrallh. 

Wm.  GnteB, 

-  Andrew  Kamer. 

J.  P.  Ryan. 

D.  8.  Sollenberger. 

Ward  &  Stucker. 
HABTINGS- 

Duncan  &  Spangler. 

Philip  Kline. 
HAWLEY— 

Hrnrj-  Breed. 
HAZLETON- 

B.   F.   Boyle. 

Peter  ,"      " 

John  1  .   

John  Daniels, 

Chaa.  Dick  &  Co. 

FlECher  &  Son. 

James  &  Williams. 

Veale  Bros. 
HOLLIDAYSBURG— 

H.   P.  Malone  &  Co. 

J.  S.  VI pond. 


R.  M.  Elliott  &  Co. 
Erbeck  Bros. 
Thos.  W.  Morgan. 
Richard  Nuendorf. 
Philip  Richards. 
J.  A.  Wolf. 


'.  Crelllt 


E.  M,  .L^ckard. 

Wm.  L.  BwanKor. 
IRWIN— 

.  F.  Shaffer. 


William  A.  : 
John  Erdler. 

I.  Hughes. 


Jaa.   W.   Ball. 

ThoH.   A.    Heger. 

Horan  &  Leawing. 

L..  A.  Naxle  &  Co. 

Jl- 

G.  Walter  Sperry. 

JERMYN— 

Peck  Lumber  Mfg.  Co, 
TnuHafiNRTriir' 

Pl- 

Logue  Bros. 

Kl— 

JOHNSTOWN— 

Bader  &  Co. 

11- 

Barnes  Bros. 

W.   F.   Hamilton. 

Ll- 

Geo.  Kru^er. 

Wm.  Lloyd  &  Son, 

k;^ 

Ji- 

B.  Oveidorll. 

Ji- 

W.  J,  Rose  &  Sons. 

Bl- 

Otto  Scharman. 

Ji- 

Wm.  Smith  &  Bros, 

Herman  Thlela. 

Nl- 

Albert  S.  Witt. 

KANE- 

Chas.   E.   Martin. 

Ll- 

Thos.  w.  Poy. 

Ml- 

E.  E.  Stophel. 

KINOSTON- 

C.  J.  &  B.  3.  Coon. 

0?*^.  Roas*^"^^' 

KITTANNING— 

Daiieherty  Bros.  Brick  Co. 

Hellman  Bros. 

Dl- 

W.  Hlleman. 

McConnell  &  Luker. 

HJ- 

Jas.   M.   McCullough.  Jr. 

El- 

Kl'TZTOWN- 

Ch ester  W.  Rhode. 

Daniel  C,  Well. 

l^NCASTBR- 

Joneph  A.  Elbal. 
J.   If.  Frltehey. 

Dt- 

J.  G.  Gnlbralth. 

Geo.  GcBsell. 

Jl- 

F.  V.  Hlnden. 

Lanca.'!ter  Cement  Paving  Co 

Ellae  McMellen. 

n- 

Geo.  H.  Oeter, 

ji- 

Wm.  M.  OHier, 

C.  P.  StBulter. 

LANSDOWNE- 

Bulldprs'  Const.  CO. 

P.  Mahonpy. 

Shaen^^lTer  &  Melloy. 

ji- 

LANSPORD- 

Jaa.  R.  Hall. 

Hl- 

L.  C.   A  Nav,    Co, 

Al— 

Herman  RIebe  &  Sons. 

11- 

LATROBE- 

W.  H.   Baker  A  Bro. 

Jl- 

James  Dalton. 

P,  J.  Dalton, 

Ml- 

John  Hermann, 

A.  L.  Kubn. 

LI- 

GOSTKACTOKS  AND  LABGE  USERS  OF  CEMENT. 


PEHlTSTLTAinA  (Cont'd). 

LATROBB   (Cont'd)— 
John  Ondrtiek.  Kl 

EHinlal  W.  Bmltta,  Ol 

O.  W.  WlIllamB.  Jl 

LBBANON— 

Saml.  Bells  Sons,  N.  lOCh  Bt. 

H.  C.  Frl<!ke,  Canal  St. 
LEHIQHTON— 

Oeo.  W.  Dlehl. 

J.  H.  Hottenateln. 
LBWISBUHO- 

Jno.  H.  Betzer. 

ChauJicey  Pouter. 

Joe.  M.  Nesblt. 

Hervev  M.  Wlndel. 
LEWISTOWN— 

P.  G.  PranclscuH.  11 

R.  H.  Montsomery. 

J.  B.  Selhelmer.  Ol 

LIONVILLE— 


Geo,  8.  Goode  A  Co. 
D.  L.  Miller  A  Co.     . 
LUZERNE— 
Fred  N.  RuKBles. 


MAHANOY  CITT— 
Smith  &  Campion. 

MANSFIELD- 
B.   N.    Bentley. 


M' DONALD- 


JOB,  d.  Hunter. 
M'KBBSPORT- 

W.  H.  Armour. 


H'KECS  ROCKS- 

Chas.  K.  Born  hart. 

Jacob  Herbst. 

John  Scheinele. 
MAUCH   CHUNK— 

JoBlah  Sandel, 
MEADVILLE— 

A.  BoKeramlth. 

A.  Cochran. 

Jno.  Crowe. 

Ed  HelneB. 

C-   K.    MIrelrH   &   Son 

Mnlleable  Iron  Works 


MECHANICSBURQ— 

AuKustua  Horner. 

Samuel  Myers. 

H.  H.   Pen«. 
MEDIA— 

Johnson   A  Wickeraha 


PENHSYLTAKIA  (Cont'd). 

MIDDLETOWN- 

C.  W.  Tost. 
MILL  HALL— 

Th«  Clinton  Co.  Fin  Brick  Co. 

MILLVALE- 

Dlckey  &  Bauerlein.  J 

J.  M.  Graham  &  Son.  M 

MILTON— 

Peter  J.  Crlsto. 

AmanduB  Hill. 
MINERSVILLE— 

Geo.  Ball.  H 

Henry  H.  Dombach. 

James  A.  Maurer.  J 

MONBSSEN- 


__.    __.    Able. 

Clarence  Haggerty. 

Prank  Uafteerty. 

GuB  Markle. 
MONTROSE— 

L.   P.   Loom  Is. 

Geo.  M.   Noll. 
MT.  CARMEI^ 

Gelg^er.   Gibson   &  Co. 
MT.  JOY— 

H.    W.   Groah, 
MT.   PLEASANT- 

B.  Frank  Miller. 
NANTICOKB— 


John  P.  Do  Ian. 
NEW  BKIOHTON- 
A.  L.  FunkhouBer. 


H,    P- 


Houlette. 
Kelly. 


B.  B.  Mc Daniel  &  Sons. 
NEW  CASTLE— 

Kline  Lumber  &  Const. 

McMllim    &    Moorhead. 

Mitchell    Cor-     "- 

New  Caatle 

David   5.   Noil  ID, 

Geo.  H.  Van  Horn. 
NEW  KENSINGTON— 


i.  Conat. 


Joe  B 


Heiat 


NORRISTOWN- 
John    T.   Dyer. 
James  A.  Hurst. 
Isaac  Landls, 
Bkelly  &  Weaver, 
G.  W,  Smith  &  Son. 

NORTH  E AST- 
Isaac  H.  Coon, 
Wm,  Muhl. 
Alfred  Nelson, 
C.  M.  Schulti, 

NORTHUMBERLAND— 
RobC.  Lesher. 
H.  J.  Stannert. 

OAK  dale:— 

J,  G,  Thompaon. 
T.   C.   WallHce. 


Google 
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PEHNSYLVANIA  (Cont'd). 

OVERBHOOK- 

J.  R.  P.  Lathrop. 
OXFOKD- 
Qeo.  B.  Jones.  Jl— 

J.  L>.  Reburn. 
PATTON- 

PretDk  Bowman. 
PEN  ARGYL— 

Shannon  &  Ede.  Kt- 

PBNLLYN- 
J.   W.   KuU. 
Alan  Math  IBS. 
PHILADELPHIA— 
Alcatrsi    Pavtng   Co.,   1023  IPlther- 

spoon  BldK. 
Alcott,  Rosa  A.  Scully  Co.,  9IT  N. 

Broad  St. 
American   Artificial   Stone   Paving 

&  Construction  Co..  211  B.  9th  Bt. 

Am.    Plpa  MtK.   Co.,  112  N.   Broad. 

Bl— 

Atlantic  atone  Pavement  Co.,   2810 

N.  ICth  St. 
B.   A.   Bachman.  1S4T  N.  tth   Bl. 

Jl- 
H.  Barker  &  Bro.,  Htb  and  LocuBt 

Sts.  L 

Bauer  &  Snyder.  HI— 

Martin   J.    Belm,    Jr..   1S03   nibert 

Street. 
Btil]   Hoyer  &  Co.  J^ 

BiHhofr  ft  Campbell. 
Robt.  Blnckman. 

Emll  Blelle,  2»3  N.  Manchesto'  St. 
Block  and  Tile  Paving  Co.,  Harri- 

Bon  Bldg. 
Bollor  &  McQaw.  410  Walnut  St. 
Booth   &  Fllnn,   IM2  Forbes  St. 
Borthvlck   Prlns  Co..  SSm  Benezlt 

cor.  Hill. 
P.    F.  Brendllneor.   UarrlBon   Bids. 
Frank   Btennan,   1409   Rltner  St. 
Felix   Brown   &  Son,   7  N.   Juniper 

Streot. 
James  Brown,  S9th  and  Haverford 

Buchanan  &  Sloan,  1835  Market. 
Cambria  Steel  Co.  Al— 

Philip  Carey  Mf(.   Co.,   233  8.  tth 


Corrode  &  Baylor  <IdC.).  ST  S.  4th. 
Columbia  Artificial    Stone    Paving 

Co.,  206  N.  20th  St. 

Tboa.  C.  Cooper.  

Peter  E.  Costelto.  Ti— 

Cramp  &  Co.   (Inc.)  U— 

F.  Cunningham. 
Delaplalne     &     West.     9M    Fidelity 

Bldg. 
Thorn. 

MIohaoT'Devlln.     Beneilt  n  2Bth  c 

Hill. 
Dickerson   Construction   Co.,    Beti 


PEimSYLTAHIA  (Cont'd). 

PHILADELPHIA   (Confd)— 
David   Duffln,    I20C  E.   Lehigh  1 


Forro  Oranlte  Arttflclal  Stone  Fav. 

Co.,  1626  N.  lath  St. 
Filbert  Paving  Co.,  Ferguson  Bldg. 


David  France. 
Franklin      Constructloa      Co.,      tU 
Llppincott  Bldg. 


,  4th  and  Callonhlll  Sts.  CI— 

John   F.   Galbralth.  JI— 

Wm.  R.  Galbraltb. 

0«rmanlc   Artinclal    Stone   Pavlns 

Co..  1409  Rltner  St. 
Frank  R.  0«ttt,  183S  Market  St. 
Ollbert  Roollng  ft  Paving  Co. 
Globe  Artlflclai    Slone   Paving  Co.. 

Betz  Bldg. 
Adoiph   Grant  &  Co.,   HO  Cheatni 


m— 


Drake  *  Stratton  Co. 
F,  R.  Dravo  ft  Co. 
Drchmann  Paving  Co., 
Street. 


Guarantee  Paving  Co.,  Beta  Bldg. 
Matthew  Hall.  1321-Sl  Market  St. 
Franklin  M.  Harris  ft  Co.,  ISU  Fil- 
bert St.     '                          ■  Fl— 
I.  H.  Hathaway  ft  Co. 
Haupt  ft  Franklin.  U  8.  Broad  St. 
„    ,   .... ,.  = ..  „.       jjj^ 


J8— 
J.  H.  Hlnkle  ft  Co.,  American  and 

Cambria  Bts. 
Holt  ft  Schober.  378  BourB«. 
ChrlBtopher    L.    HubeT,    York    ri.. 

near  Haines.  Kl — 

Italian      Marble     Mosaic     Co..     4a 

Spruce  SI. 
Bvan  Joiiea.  Kth  and  Liberty  Sts. 
Charles  B.   Kline,  S3I  N.  1th  St. 
Jas.   F.  Knowlan,  «S  N.  13th  St. 
Wm.    Krause  ft  Sons.  Cement  Co., 

Itn  N.  Gtb  St. 
H.  Kucmmerle. 
Geo.  W.  Led  lie. 

W.  C.  Livengood,  L 

John  R.  Liveiey.  US  8.  SOtb  St 
J.^H.    Louchhelm    &    Co.,    1432      8. 

Henry  Maurer  ft  Son,  O  8.  Tth  St. 

Chaa.  M.  MeCaul  Co..  )0  N.  Uth  Bt. 

CI— 

James    T.    HacDonnsIl    Co..    IS    N. 

Franklin. 
Jos.  McGurk. 
David   McMahon. 
Michael  McManuB. 
D.  J.  McNlchol.  T04  Bets  Bldg. 
James  H,  McQuade.  ISll  Bth  Ave- 
Merrltt  &  Co.,  1024-1030  Ridge  Ave. 

Joseph  8.  Miller.  ISHe-lO  Ridge  Ave. 

Jl— 

Miller    Artlflclai    Stone    PavemMit 

Co..  Z440  N.  Falrhlll  Bt. 
Mosaic  Art  Co.,  622  N.  10th  Bt. 


jbyGoogIc 


PHIIiADELPHIA  (Cont'd)— 
Howard  M.  Murphy.  I«4S  N.  Dover 
National   FlreprooflDg  Co.,   1109  B. 


Stacy  B.  Opdyk«.  Jr.. 
Ave. 

Bobt.   Patton.  Hl- 

QeorKe  L.   Peabodj'. 
OeorKe  H.  Peacock,  Ol  N.  Utb  91. 
PennaylvanLa   Aspbalt  Paving  Co., 
IM  N.   Broad   St. 


Penn.    State   CooHtruetlon     Co.,    TBS 

Dreiel  Bldg. 
Penn.  Tile  tSte-  Co..  SH  N.  4th  St. 
Peoples  Broa.  ■"* 


Petriflc  Paving  Co..  SH6  Markat  St. 
Geo.  W.  Plerson.  LI— 

Phoenix  Paving  Co.,   ES  N.  4th  St. 
Joseph     Pinto,     E2M     OennantowD 

Ave. 
Quaker  City  Pavlnv  Co.,  e  N.  Uth 

Street. 
Randolph  A  Baer. 
Ranaome   Conatructlon  Co.,   Uarfl- 

C.  J.  Rawilna. 

Stacy  Reevefl  &  Son.  I>1— 

Rlchnrdson   &    Ross,    30th    A   Race 

Streets. 
Roebllng  Const.  Co. 
Qeorge  W.  Roydhouse,  S4  B.  Tth  St. 
Roydhouse,  Aray  &  Co. 
James  J.  Ryan,  1126  N.  40th  St.  n— 
Enieat  Scholz,   1407  N.   Carmao  St. 
J.  Schwartz,  2308  N.  nth  St. 

B.  M.  &  J.  F.  Shanler.  Cii 

BharpleBB    &    Watts,    1522   Cheatnut 

Street. 
v.   3.   P.   Shields,  706  Wltherspoon 

Bmedfey       Construction       Co.,      712 
Stephen  Qlrard  Bldg.  JI— 

,  W.   L.   Smith. 

'  Smith   &   Davis   Co.,   334  N,    Broad 
Street. 

Standard    Concrete    M(g.    Co.,    GOT 
Beti. 

Standard    Plastic    Hfg.    Co.,    406-1 
Stephen  Qlrard  Btdg. 

Joseph   Stetwagon,    G2S    Commeroe 
Street. 

S.  A.  Stoneback,  132S  N.  0th  St. 

S.  A.  Taylor,  82  Schmidt  Bldg. 

Tennis  Conatructlon  Co.,  924  Steph- 
en Olrard  Bldg, 

Trent   Tile   Co.,   Klagg  Ave.,    cor. 

Union  Tiling  &  Pav.  Co.  N 

United    Gas    Improvement    Co.,    313 
Walnut  St.  Al— 

U.    S.    Fireproof   Wood    Co.,    208-20 


TolcaoiU    PaviiiB    Co.,    Fidelity 
Bldg.  Bid 

Michael  Walsh,  ITOT  N.  24th  St. 


I  (Cont'd)— 
Warren-Ehret  Co.,   WO  l^and  Tltl« 
Bldg.  HI— 

J.  M.  Wilcox  &  Co.,  BOB  Hln"'-  m 
Windsor  Paving  Co.,  4E  N.  ; 

Joseph  Yi ""  '' — ■ —  ■ 

John   Zeh 
Street. 
PHILI.IP8BUnG- 

C.  H.  Lutlens  A  Son. 
PITTSBURG— 
William  Allshouse,  433  4th  Ave. 

Am.  Cement  'Tile  Co.,  Linden  St. 
*  Pa.  R.  H.  Oi— 

A.  Ansell  A  Sons,  11!  4th  Ave.  U- 
Thomas  Atchison,  G417  Potter  St 
Wm.   T.    BaUantyne,   TIS   Chestnut 

Street. 
Henry  Bali,  2  Troy  Hill  Road. 
Wm.  Baueramlth.  Ql— 


Dl- 
Wm.   M,   Birch. 
Jachson  Btach. 
Herman  F.  Boehmert. 
Bollinger  Bros,.  133  Ist  Ave.     HI— 
Q.  L,  Bollinger  Co.  II- 

Booth  &  Flinn,  Ltd.,  194a  Forbas 
St.  Ai— 

Kearns  Bracken,   BIM  Carnegie  St. 
C,  H.  Bradley,  Jr..  A  Co. 
Breltwelser  A  Co.,  GIC  Market  St. 

n- 

Horrls  Brolda,  1204  Clark  St. 
J.  E.  Brown,  409  Market  St. 
W.   J.  Brown.  Ki- 


rn In » 


.,  eot  4 


G.  R.  Buohan,  911  Carnegie  Bldg. 
Calhoun  A^Mlller,  Jl- 

DeWitt  C.  Carroll.  32  Schmidt  Bldg.' 
W.  A.  Casaldy,  8637  Deary  St. 
Charles  U.  Chance,  3tS  Boquel  St. 
John  M.  Clark,  iai«  Wharton  St. 
John  Cllne,  T323  Ballard  Ave. 
Qeorga  A.  Cochrane,  1210  Washlng- 

Colurablan     Plreprooflng     Co.,      83S 
4th    Ave.  Bl- 

John  Conley,  5107  Keystone  St. 
J.  A.  Cornelius.  53  Schmidt  Btdg. 
Cronin    A    O'Herron,    17th    St.    and 


F,  R,  Dravo  A  Co, 

C.   M.   Driver,   OI  Kth  Ave. 

J.  E.  Dykmann,  T222  Kelhy  St. 

Eastern  Expanded  Metal   Co. 
Win.  F.  Ehurg.  LI— 

Charles  EKan.  lOlS  Locust  St. 
Valentine   Ehmer,    141   Washington 
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PBNNSTLVAHIA  (Cont'd). 

PITTS  BI:RG  (Confd)— 
John  Etchleay,   Jr.  D2n 

John  S.  Elliott,  822  Webater  Ave. 
ISO  ward    S.    Erlcluion,     S    Qairlson 
Bldff. 

tnd?i)    Metal     Flreprooflng   Co. 


of  PlttBburg. 


GI- 

John  Fay. 

Hugh  FpFBiiBon,  SOS  Penn.  Ave. 

Saml.   Fpttyberger.  U— 

Frederick  L.  Flah'er,  Jumon  villa 
and  Ann   Sta. 

H.  H.  FmnclB.  Jl- 

W.  &  J.  Francis  &  Co.,  Liberty 
Ave.  and  a4th  St.  Hl- 

Frick  &  Co..  H  Schmidt  Bldg. 

David  Frlti.  Jl— 

George  A.  Fuller  Co.,  Prick  Bldg. 

O.  B.  Fulmer.  «»  Market  St. 

General  BnRlneerlnK  &  Construc- 
tion Co.,  G2  Shannon  Bldg. 

T.  A.  Gillespie  Co.,  CM  Weatlng- 
houBe  BIdg.  CI— 

Glol>»  Aaphalt  Co.,  «5  B^ewell 
Bldg. 

Graft  &  Kennedy,  11  Lemon  Ave. 
LI— 

A.  K.  Gregg.  Jl- 

Frederlck  Qrlnner.  1801  Market  St. 

Ocorge  Qrlser.  187  Mlh  SI. 

Benjnmln  A.  Groali  Co.,  409  Market 
Htrpcl. 

Elwneier  Hallet,   MO  4th  Ave. 

T.  J.  Hamlllon.  409  Market  St. 

Hamilton     &     Rlflle.   S   Strawberry 

Gporgp  E,  Hsrdle,  33  Pride  St. 

Harmer  &  Qi.ltin. 

Edw.  Hnrtmnn.  II— 

Robert  M.  Hnya.  «3  4th  Ave. 

W.  H.  Helper.  3119  Collins  Ave. 

Joseph   M.   Henderson.   loO  Jancey 

Street. 
Joitei>h  L.  Ilerech.  State  A  Libert; 

Hey  I  &  Patterson.  61  Water  St. 


Jolly    Bros.    &    Co..    301 

Evan  Jonea,  Liberty  Ave.  &  36th 
Street.  G2— 

Jutte  &  Foley  Co..  247  Waler  St. 

Kaultman  &  Byland,  H  Maple  St. 
Bl- 

KeelliiK  &  Ridge,  Forbes  &  MIL 
lenlwrger  Ste.  Dl— 

Keller    &    McDonald,   212   Franks- 

Jamea    Kettert    &    Bon,    603  Empire 

BIdg. 
H.  S.    Kerbaugh.  1041    Penn  Ave. 

HI— 
Kerr  &  Fox.  2S65  5th  Ave.  HI- 
William     Kerr'B     Sonu,     315    Lewis 

Block,  Gl- 


PENHSTLTAHIA  (Cont'd). 

PITTSDURG  (Conf  d>— 

Eeyttime  Contiactuis  Co.,  309  4tb 
Art, 

George  V.  KlnK.  4115  Main  St. 
Kllcker   &  McClarren,   nt    Fergu- 
son BIk. 
H.  L.   Krewsler,  3Z1T  Penn  Ave. 

HI— 
David  Lamond,  TIC  Ferguson  Blk. 
li- 
ft    Co..      704 


George  Malsmlth,    E312  Butler   Bt. 
MarlBolf  Bros.,  at  7th  Ave.       El— 
Hobprt  C.  McCain,   !08  Alpine  Ave. 
McCiarren    Construction   Co.,    Ltd.. 


McClelian,  42a    Diamond 
Son  Co.,    an 


Street. 
G.    W.     MeClur 

Smith    Block. 
W.   J.   McClurg  Gas   Construction 


.8  Water  St, 

James  M.  MeCurdy,  83!  Penn.  Ave. 
C.  J.  Mcuonald.  S03  Penn  BIdg. 
McDonald,  Fogle  &  Co.  (Inc.)  U- 
F.  E.  McGllllek.  G!— 

Mtllu'alii,    Unkefer  &  Co..  8  Wood 

Street.  C3— 

Alexander    McKnIght,    4507    Forbes 

Street. 

1.  McNally.  lOOT  Forbes  St,  DI- 


J,   C.   McSpadden.   338  4th   Ave. 


George  H.   Meyers,   4048  Wools! 

Ay. 
Mllhy  &  Reed.  823  Park  BIdg. 
J.  &  J.  B.  Mllholland  Co.,  Tl' 


William  Miller  &  Sons,  lao  Cams- 
gle  BIdg.  Gl~ 

Moran  &  Co. 
T.   B.   Murphy.   3!  Schmidt  BIdg. 

Murphy  Bros,  HI— 

J.  Martin  Meyer.  2116  Sarah  St.  Jl— 
E.   Myers.  Kl- 

New    Castle    Asphalt    Block    Co.. 

lOlS  Penn.  Ave, 
J.    H.    Noble.  Jl— 

John  A.  OHora.  Kl— 

C.  H.  OlDhausen.  It- 

Jamc?  Omsler.  301  Park  BIdg. 
OtI    Bros..   1E2G  Wharton   Bt.       El- 
James   Owens.   411   4th    Ave. 
Z.  H.  Paler.  423  N.  Euclid  Ave. 
Patternon  &  Patton,  Lowry  and  td 

Pation  a  Gibson.  E2S  Standard 
BIdg.  e 

Pubody  &  Filbert  Co,  Ltd.,  5850 
Center  Ave.  Hib 


CONTBACTOHS  AND  LAEGE  USERS  OF  CEMENT. 


595 


PEIfWSYLVAMIA  (Cont'd). 

PITTSBURG  (Confd)- 
Penn      Aaphalt      Paving      Co.,      87 
WestlnKhouBe  Blk. 

Pittattmg  CoMt  Co.,  BIbscU  Blk. 
h 

PlttaburK  Const,  ft  Eng.  Co.  n— 
Pittsburg  Stone  and  Pavement  Co., 

Hamltton  Bids. 
Iriiula  Plank,  1715  Sarah  St. 
Pope   Cpment   and   Brick    Co.,   «1 

Wood  Et. 
Pottenger  &  MoClean.  Jl— 

Wllllftm  T.  Powell,  bOS  4th  Ave. 
William    W.     Price,    SDl     Ferguson 

Block.  11— 

George  A.  Rahl,  810  Bingham  St. 
Charlea  Rath,  02  McCandless  Ave. 

T,  W.  Rellly  &  Co.,  73  Park  Bldg. 

Andrev  Richmond  &  Son,  GI6  Mar- 
ket St. 

James  Rodger.  3G14  5th  Ave. 

Bodgers  Sc  Abel,  3Z1  Water  St. 

Sadler,  Martin  &  KvanB,  £0 
Franks  town  Ave. 

Frank  P.   Sawlere.  10»l-2  44lh  St. 

Wm.  B.  Scalfe  ft  Sons,  m  1st  Ave. 
Cl- 

Bugene  Scanlon.  Jl— 

John  Scanlon.  Jl— 

Oeorge  H.  Schmunk,  7  Bnon  Ave. 

n- 

John  P.  ScQtt  ft  Co.,  506  Smith  Blk. 
John  Solbert.  ITOO  Jane  St.  Dl— 
MIchnet  Senge.  EZ72  Keystone  St. 

II— 
P.  E.  Shallenberger,  16  Grant  St. 


B  &  Plshbum.  ; 


'  Louden  St. 

n- 

Henry   Shenk.  WO  Lewis  Blk.  CI— 
6.    B.    Smyths    ft    Co..     14^     Park 
BIdg.  El- 

J.   R.   &  McK.    Bpeer  Co.  El- 

H.   K.   Steffler.  Hl- 

George    M.    Sterling,    1909    Bedford 


James  Stewart  &  Co.,  Gennan 
National  Bank  Bids.  Cif 

Stratton,  Lewis  &  Co.,  32T  let  Ave. 

Sweeney  &  Houston,  Sid  St.  and 
P.   B.   B.  Fl- 

John  Trunier.  II- 

■R.  E.  Twyford. 

I-ou)b  J.  Unvpnagt.  411  Ch Islet t  St. 

Waddell  &  Miller,    Boquet    ab.  5th 

■Wadsworth  Stone  and  Paving  Co., 

411   Tradesmen-s    Bldg.  CI— 

Wm.    walte,    3600  Jane  St.  12— 

T.  M.  Walker,  «»  Market  St. 
J.   B.  Walsh.  48  Dlthridge  St. 
James  A.  Watt,   E«I3  KIrkwood  St. 
Werneburg.  Sheehan  ft  Co..  413  4th 

Ave. 
Joseph    Werner.     IM    Washington 

Ave. 
Westlnghouse,  Church,  Kerr  &  Co., 

11  Westlnghouse  Bldg. 
Frederick    Westphal,     179    McClure 


PEKirSTLVAHIA  (Cont'd). 

PITTSBURG  (Cont'd)— 
T.    J.    Williams.  12— 

A.  ft  8,  Wilson,  541  Sd  Ave. 
Alexander  Wilson,  4fi01  Forbes. 
Wllker    ft    Both  well.    «3    Standard 

Bldg. 
Thomaa     D.     WoUett      &      Bon,     31 
Washington  Ave.  Kl— 

R.  S.  Wright,  ao  Ferguson  Blk. 
John  K.  Wymard.  91S  Gerrltt  St. 

KZ— 
Gotttiard  Wysa.  425  Blssell  Block. 

I 

R.  J.  H.  Toung.  N2- 

Wm.    J.    Zahnlsser,     44th     ft     Law- 
rence 8ts. 
PITT8TON— 
Geo.  Andrews. 
Tate  ft  Haley. 
PLYMOUTH— 

J.   W.  Campbell..  II— 

POTTSTOWN— 
James  S.   Gresh.  Jl- 

MnCllntlc  ft   Marshall  Const.  Co. 

J.  W.  Showalter.  Jl- 


lalhlas 


Qulnn  ft  Scott. 

Rlckert  ft  Otterbeln. 
P  U  NX  SI JT  A  WNE  Y— 

Ltn.    Keck. 

Irwln  Long. 

Pimisutawney  Iron  Co. 

Q.  B,  Spencer. 

T.  M.  Willlaros. 

Ord  Williams. 
READING- 

H.  K.  Ahrens  ft  Bro. 

Jos.  Boler. 

P.  Frank  Hawman. 

Hawmnn  Bros.  ] 

Levi  H.   Hocbt. 

Hollenback   ft  Krlck. 

Morris  R.  Keen. 

C.  I.  Koch, 

Jacob  Meyer. 

Wm.  Nolan  ft  Co. 

Jos.  P,  O'Reilly. 

Beading  Cem.  &  Paving  Co. 

Albert  G.  Steubner. 

Lewis  H.  Steubner. 

F.  Wagen blast. 


REYNOLDSVILLE— 

Degan  ft  McDonald. 

Reynolds  Hardware  ( 

Jaa.   V.    Young, 
RIDQWAY- 

Wm.  Edwards. 

Hyde,  Murphy  ft  Co. 

W.  H.  Miner. 
ROCHESTER- 

Wm,   A.   Park. 
ROYBR8FORD- 

Saml,  Brunner. 
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.  W.  Thorn. 
ST.  MARTS- 

Ihoa.  Einot.  Li — 

Joe  Schllmm. 
John  Wesmer. 
Peter  Vegiaer. 
8AYRS- 
BotBford  &  KuDM. 

C.  D.  Carey. 
Mahlon  JohnBon. 
-T.  P.  Haney. 

eCOTTDALB— 
J.  F.  Blcher.  MI— 

L.  R.  Richer.  Ml- 

J.  Wlralng.  M3— 

SCHUYLKILL  HAVBN- 
Irwln  Becker. 
Daniel  U.   FhlllliiB. 

Joa.  N.  Heyei,  64  Main  St. 
ItANTON— 
Barber  Asph&lt  Favlns  Co,        Al— 
Burke  Bros.  Di- 
ll.   H.    Dale,    33^!^  Waahiactoii 
An.  E— m 
Bei-ton  B.  DavlB.  II— 
Dona  hoe  A  O'Boyle, 
J.  J.  Fahey. 

John  T,   ntapatrlck.  n- 
Oeo.  Harvey,  OO  D«acon  St. 

LntbeT  KeUei.  Di— 
p.  F.  O'Hara. 
V.  H.  O'Hara. 

ParaKon   Plaeter   Co.  GIJ 

Schroeder.  CI — 
Bcranton   Vitrified  BHck  IStg.  Co, 

Michael  J.  Ruddy.  J^> 
Prank  BhleSr. 

Sahl.  Sykes  Sod«.  K1- 

Dtjiiel  WliKaraa.  Ei- 

Gd  S.  WiltbUD*.  n- 

Wm.  R.  Wllllama.  HI— 
BBWICKLBT— 

B.  H.  Weall.  Jl- 

D.  Chains  ft  Son.  Jl- 

Wm.  Dickion  &  Son.  Gi— 

A.  Moore.  HI— 
SHAMOKIN— 

B.  E.  Addrua. 
D.  D.  Herln. 
HIlblHb  ft  LewiB. 
W.  V.  Jury. 

Job.  W.  Kessler.  HI— 

K.  M.  Knoble. 
Silos  Kreager. 
Pred  Kumer. 

F.  T.  Reed.  Jl— 
BHAHON- 

Wm.  Mclntyre  A  Sons.  Ql— 

Bryan  Broa.  JI— 

John  Cook  ft  Bon.  II— 

Albeit  Walas.  Hin 

SHARPBBURG- 

Henry  Perl*. 
SHARPS  VILLB^- 

Frank  Miller. 
SHGNANDOAH— 

M.   P.   Fowler.  11— 

Glenn  ft   O'Heam.  Jl— 


PENNSTLVAHIA  (C<med>. 

SOMSRBICT— 

F.  B.  aranger.  Jl — 
J.    S.   HarlhK. 

Henry  Lob>. 

M.  H,  Stoddard. 
SOUTH  BETHLBHBM- 

Owen  Contraetlna:  Co. 
SOUTH  PORK-- 

Wni.  McOeary. 

JuatuB  Volk. 
SPANQLER- 

BPRINQ  CITT- 

John  Homer.. 

John  Wanner. 

Jones  Yeager. 
STAUNTON— 

Hale  Pavement  Co. 
STROUDSBURQ— 

A.  Y.  HofFman. 
H.  W.  Palmer. 

U.  L.  Philips. 

Shifter  Broa.  Gl- 

SUNBURY- 

B.  P.  Keeter.  Ml— 
Geo.  W.  Keefer. 

Peter  Keefor. 
TARENTUM- 
John  Duater. 

Dr.  O.  M.  Oetae. 
JaB.  A.  Uarahall. 

D.  H.  McConvllle. 
W,  H.  Hllldollar. 

Myera  ft  SeHon.  Jl— 

G.  W.  Wattenbaush. 
TITUSVILLB— 

Bdw.    H.  Allen.  Jl- 

BenJ.  Lans. 
W.  H.  McDonald. 
H.  C.  RoblnBon. 
M.  R.  Rouae. 
Jas.  Ward. 
TOWANDA- 
Whalen  Broa.  HI— 

TOWER  crrr- 

Bcsalln  ft  Look. 
TURTLE  CRBHK- 
Pult«  ft  Palmar.  Ql- 

E.  B.  Komp.  KS— 
A.  M.  MaanoT.  Ol— 

F.  Q.   ZiBchkaw.  J3— 
TYRONE- 
UNION  CITY- 

w,  E.  Goae. 

Henry  Lewla. 
UNIONTOWN— 

BKKers  ft  Qrabam.  Dl— 

WARREN- 

C.  I.  Beck. 
Chaa.  E.  Hamm. 

F.   McLaughlin.  LI— 
Plzley  ft  Swanson. 

C.  W,  Uhdey.  Nl— 
WASHINGTON- 

C.  Curran.  Kl— 
Joaepb  Forreat. 

R.  T.  Hallam  ft  Bona.  77  B,  Penn. 

Street.  Bl— 

Wm.   Pickett.  Kl- 

Walker  ft  Slater,  W.  Wheeling  St. 


Google 
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PEiraSVLVAIflA  (Cont'd). 

WAYNE— 

R  H.  Johnaon  Co. 
WBLL8BORO— 

J.  A.  Culver. 
WBBT  CHESTER- 

P.  H.  Corcoran. 

M.  A  T.  B.  Farrell. 

Geo.  F.  Towneend, 
■WBBTGBOVB— 

Harry  P.  Little. 

Harry  HcLlmeiu.    . 

Chas.  T.  Moore. 

Wm.  H.  Reybum. 

James  A.  WilBon. 
WEST  NEWTON— 

C.  E.  N8«. 

P.  8.  ft  Frank  Obley. 

M.  F.  SchoU. 
■WHITE  HAVEN— 

John  Donneitr- 
Oeo.  K.  Kocher. 
Geo.  W.  Hoyer. 
John  Shaffer. 
B.  A.  stehiy. 

WILKES   BABRB- 

Brodhead  Contractlns  Co. 
Thoa.  Cook.  L 

J.  M.  Gaynor  &  Co.  K 


James  C.  KrasBly. 
Prank  Kueb. 
Edwin   T,    Long:. 
Henry  J.   Melan. 
John  A.  Schmltt,  !0S  Market. 
WILKI NSBUHQ— 


E.  Z.  Feller. 
8.  L,  Bmitb  &  Son. 
WI  UjUMSPORT— 
Coryell  ConHlructlon  Co. 


m— 

GI- 


N 


F.  D.  Rhodes. 

A.  Stuempne  &  Co.,  SS2  Penn.  St. 

A.   H.    Waltz. 

Geo.  Williams. 
WnlQHTSVILLB— 

Calvin  8.  Flurry. 

D.  R.  Lockard. 
TORK— 

H.  M.  HngTeV"  — 

Frank  Lehman  ft  Co..  8.  Geo.  St. 
Jl- 
Robt.  P.  WoK. 

RHODE  ISLAND. 


Jos.  L.  1 
lerael  Dube. 

Eugene  Le  Clair.  Kl- 

J.   H.   Wall   &  Co.  Ol- 

CENTRAL  PALLS- 
John  E.  Cowden,  S9C  HIkIi  St. 
Theo.  F.  Dixon,  i  Summer  St. 
J.  Stephen  Doleu,  181  Hadley  St. 


RHODE  ISLAND  (Cont'd). 

CENTRAL  FALLS   (Confd)- 
Pred  Herbert,  41  Washington  St. 

Jl— 
Lescault  ft  Monast,  73  Fuller  St. 
Joseph  Massy.  1  Tiffany  St. 
George  A.  Simmons.  IT  Illinois  St. 

j:- 
cranston- 

H.  B.  Lockwood. 
BAST  GREENWICH— 

James  R.  Murray. 

Byron  Roscoe. 

Lodowlok  C.  Shippee.  IZ— 

EAST  PHOVIDKNCB- 

Anthony  H.  Barney. 

Orray  Butts.  KI— 

J.  Crane  &  Co..  US  Port  St. 

Manuel  Garcia. 

T.  A.  Perry.  Ol— 

Fred  Wareham. 

Leander  F.  Whltmarsh.  MS— 

N  AR  RAG  A  N  SETT— 

Geo.   T.   BriKBB.  Jl— 

John   Brlstow. 

J.  C.  Tucker,  Jr. 
NEWPORT- 

Frederlck  A.  Allan.  15  Qlbbs  Ave. 
Nl- 

Allan  H.  Bishop,  31 .-!  Farwell  St. 

Alex  Booth.  13  NarraKansett  Ave. 
Ml- 

M.  BroCherson.  1£S  Spring  St.  Nl— 

Brown  ft  Douglas,  72  ft  111    Con- 
nection St. 

W.    H.    Coffyn,    I^ngley's  Wharf. 

John  Collon.  31  ft  S3  DennleOh  St. 
Ml— 

Philip  P.  Conroy,  183  Thames  St. 

Robt  W.  Cnnr,  140  Spring  St 

Sheldon  H.  Curtis.  220  Spring  St. 

Nl- 


Patrlck  J.  Fagan.  41  Hammond  St. 

U_ 
A.  J.  Fludder.  Chapel  PI.  Ll- 

Fi'lend  &  Magulre,  it  Walnut  St. 

Kl— 
James  M.  OIllus,  U  Roseneatb  St 
James  Graham,  11  ft  IS  Webster  St. 

Ll- 
John  V.  Hammett,  32  Church  St. 


G.  H.   Lundgren,   3S  Long  Whart. 
George  Mackle.   Harrison  Ave. 
M.  A.  McCormlck.  Thames  St.  JZ— 
R.  H.  Mcintosh,  360  Spring  St. 
McLein  ft  Mason.  13  Frank  St. 
Morgan  Bros.,  S  Dean  Ave.        Nl— 
U.  F.  Murphy,  1«  Callender  Ave. 

CI— 
John   Radford.    G5  Mill   St.  LI— 

ThoB.  H.  Reagan,  37  Dixon  St. 
—    -  -      -  t  Gladding.  14  Poplar  St. 
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RHODE  ISLAND  (Cont'd). 

NEWPORT  (Cont'd)— 
Wllber  A  Manchester.  U  Dennis  St. 
Harry  Wllaon.  27  Prlondahlp  St. 


Herbert  Wilson,  12  Prlandsblp  B 


R.  H.  Kiik  &  Son,  113  West  Ave. 

Henry  p.  Lull. 

Wltmarth   &   MacKlllop.  II— 

PR  ACE  DALE— 

R.  L.  BRker. 

Felix  Doane. 
PROVIDENCE— 

P.  M.  Ballou  &  Co.,  1323  Broad  St. 

O.   C.   Barnes    &   Son,    3    Custom 

House  St. 
J.  W.  BlBhop  &  Co.,  in  Butler  Ex. 

Dl— 

D.  W.  BrtBers. 
Aaa  Burllngame. 

M.   N.  Cartler,   233  Canal   St.       11- 
W,     N.   Chadaey    &  Co.,   3    Custom 

House  SI. 
Wm.  A.  Chapman  &  Co. 
J.  A,  Chase. 

C.   Crankshaw.  _?^- 

Cltlxens'    Concrete     Co.,     7E    Weat- 

J.  A.  Dailey  &  Son. 

Daniel    P.    Douglass,  N 

E.  W.  Everson.  122  Public  Bt. 


Hartwell,   Williams  &  KlngBton.  49 
Wcstmlnsler  St.  Hl- 

H.  B.  Hathaway.  <8  WUson  3t. 
Michael  J.   Houlihan.  "' 


RHODE  ISLAND  (Confd). 

WAKEFIELD- 
Louis  F.   Bell.  n— 

Geo.  H,  Bullock.  Jl — 

Robt,  H.  Gardner.  Ml— 

WARREN- 


3   &    Rooflns   Co., 


H.     B.     Lockwood,     115  Wentworth 

Elmer  B.  Mason.  33  Wendell  St. 
J.   Wm.   Moore   &   Co.,    161   Orange 

Narraneansett    Improvement     Co., 

122  Public  St.  Gl— 

NorcrosB  Bros.,  Ifi  Eich.  Al— 

Lewis    J.    Pierce.  J2— 

Prov.  Concrete  and  Rooting  Co.,  36 

Westminster  St. 
Rliode  Island  Cement  Drain  Pipe 

Co.,  500  Valley  St  Jm 

R      I.     Concrete     Co.,    3     Custom 

House  St.  Jl— 

F.  E.  Bbaw,  15  Weatmlnster  St. 

HI— 
Michael  Shine. 
Smith  Concrete  Co.,  ESS  A.  Banlgan 

BIdK. 
Union   Concrete  ft  Roofing  Co.,    71 


Wm.  1 


all. 


WESTERLY— 


Kl— 


Joe.   A.   Wells. 


„.  _.    rel!  ft  Bona  &  Co.       CI — 

J.  A.  Dunham  ft  Bon. 
C.  H.  Payerweather. 
Lorraine  Mills  Co. 


Watrous  Bros. 
Westerly  Concrete  Co. 
Westerly    Woolen   Co.  CI— 

White  Rock  Co. 
WOONSOCKET— 
F.  M.  Ballou  &  Co. 
O.  P.  French  ft  Son,  1«  Deiter  St. 
Job.  Wright,  ISS  High  St. 

S01TTH  CASOLIHA. 

ABBEVILLE— 

W.   H.   Long.  K»- 

Tarb  Madden. 

C.  A.  Smith. 
AIKEN- 

W.   F.  Doby. 

Giiorgos  BroB. 

J.  H.  Hliies. 

H.  Ma  this. 

J.  T.  Mathle. 

John  Stauus. 
ANDERSON— 

J.  E.   Barton.  Hl- 

J.  M.   Smith. 

H.   C.   Tnwnsend.  Hl- 

J.  F.  Wilson. 
BARNWELL— 


i,  Legare,  P.  O.  Box  217.  N 

C.     Towiisend,   Beaufort    Iron 


Herman  8.  Cordes,  SS  America  St. 
LoulB  E.  Cordray,  S  Hempstead  Bq. 
B.  P.  Cramer.  li- 

ft. H.  Crouch  ft  Bro.,  P.  O.   Box 

303. 
W.  E,  and  E.   L.  Friday. 
Wm.  Lynch. 

A.  M.  Manigault,  21  Broad  St- 
H,  D.  Schumalter,  Kl— 

COLUMBIA- 
Carolina  Contr.  Co.  Ml— 

John   Milady.  „ 

ThoB.   H.   Ryan  ft  Co.  Kl— 

Stewart  Contracting  Co.  Qi— 

T.  C.   Thompson  ft  Bro.  N 

Clark  Waring.  N 

A.   ft  C.   Wright  Co.  N 

FLORENCE— 
SIlaB  BoundB. 
J.  W.  Gregg. 

T.  B.  ReynoldB.  Ml— 

W.  J.  Wilkin, 
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SOUTH  CABOLIHA  (Cont'd). 

GAPFNBY— 


O.  B.  Lftwrence. 
aHEENVILLE— 

J.  W.  eagle. 
GREENWOOD- 

W.  V.  Blythe. 
J.  W.  WpIIh. 
LANGI-EY— 


'.  T.  DavlB  &  Co. 
t:.  H.  Leslie  A  Co. 
ORANGEBURG— 


J.  W,  McKelver. 

SODTH  DAKOTA. 

ABERDEEN- 

Abenleen  Cement  A  Tlla  WorKa. 

E.  W.  Van  Meter. 
BROOKINGS— 

Bergwln  &  Jerde. 

0.  Tohnson.  

1.  N.  Ltinshe. 

E.  J.  Ray. 

DKADWOOD- 
John  Barkar. 
Robt.  Evans. 
J.  A.  Garland. 

Kd.  Hanschka.  Ij— 

Mullen  &  Munn,  Kl 

HOT  SPRINGS— 
J,  M.  Bra  Is  ford. 
H  UHON- 

F.  H.  Holton.  Ol 
Phillips  &  Bartlett.                   I<— 

IRENE— 

P.  F,  Connelly. 
LEAD- 

Bartlett  Bros.  LI 

PhllUpB  &  Bartlett.  HI 

Archie  Smith. 
MADIHON- 

John  Hall. 

Adam  Lutz. 

John  Stilson. 
MITCHELL- 

Jacoh  Bryer. 

G.  Scheuren brand. 
aiOUX  FALLS— 

P.  F.  Connelly,  811  W.  11th. 

John    P.    Madison,    Peck    Ave. 

Hayes  St. 
McKlnnon  &  Howard. 
Hirace  &  Hiiacle.  B 

J.  A.  Ward,  tie  B.  Menlo  Ave. 


SOUTH  DAKOTA  (Cont'd). 

WATERTOWN— 

Burdlcli  &  Slawson. 

Hess  A  Bau.  LS— 

TANKTON- 

B.  Ballensky. 
Bowyer  A  Dowyer. 
P.  P.  Connelly. 
Jaa.  Kingsbury. 

TEHKBSSEE. 

BRISTOL— 

Bristol  Paving  Co.  Kt— 

Crowell  Building  &  Contr.  Co.  Nl— 

John  Echols. 

G.  C.  Harris.  11— 

O.  W.  Hobbs. 

John  W.  Jones. 

KlQier  A  Huddle.  Jl— 

G.  P.  McCary. 

MoCrary  Bros.  HI— 

McPherson  &  Melllnger.  L 

C.  R.  Schart. 
Shoecraft  A  Lowe. 

3mUh  A  Wilson.  HI— 

Stone  Lumber  Co, 
Btone-Hullng  Lumber  Co.  H2— 

J.  M.  Tiammel. 

R,  F.  Wagner.  Ql— 

R.  A.  Wilson. 
CH  ATT  A  NOOGA— 
A<3ams  A  Schneider.  L,~~~ 

W.  H.  Armstrong. 

)ga  Roof  and  Paving  Co.. 


'  Ave. 


720   S.    Mor  „ 
D.  W.  Clem. 
Wm.  M.  Dowlllig 
Fisher  A  Brown. 
Guild   A  Co. 
Neely  A  Smith. 


R.  L.  Weatcott. 
CLARKEVILLE— 

Jos.  Ebcrhardt. 

W.  J.  Manning. 

G.  B.  Wilson. 
CLEVELAND— 

K.  B.  Evfirsaul. 

Will  Hall. 

Chaa.  Parks. 

Caa.  Parks. 
COLUMBIA— 

Columbia  Water  A  Light  Co. 

W.  J.  OakeR. 

Soavor  A  Worlcy  Mfg.  Co. 

Thos.  Simpun. 

N.  F.  Vauglian. 
DATTON- 

Jeff  Brewer. 

A.  J.  Brwine. 

Alex  Johnson. 

Jeff  D.  Miller. 


N- 
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Harvey  Abrams. 

Qeo.  W.  Callahan. 

Callahan  Conat.  Co.  Rt— 

Qeo.    P.    Chandler,    OE    W.    Depot 

Ave. 
Chandler  &  Co. 
Cooler  BroB, 
J.  C.  Khi;    ■■ 


m— 


W.  P.  Koon  A  Co. 

J.  C.  Monday. 

Thomas   &   Turner.  Ml— 

J.  T.  Wilder. 
LEBANON— 

A,  W.  Page.  Jl— 

Woolard  &  WIllIamH,  LI— 

MARTVILLE- 

Davld  J  ones. 
McMlNNVILLB— 

Alpha  Tounlt. 
MEMPHIS— 

QranoUthlc  PavInK  Co.,  43  a«orsla 
Street. 

W.  J.  Halre. 

Bd  Hal  ley. 

P.  KoRhler.  IW  Main  St. 

M.  Larkln. 

MiUer  PtTing  C&,  ao  HadlMn  St 
Oal 

C.  J.  Wagoner  A  Co. 
MURPRKE  SBORO— 

W.  C.  Henry.  Jt— 

NASHVILLE- 

Adamant  Stone  Co..  U8  8.  Front  St. 

Bardon  ft  Jordan.  Kl— 

J.  W.  Brodarlck,  N.  High  St. 

Cooper  A  Co..  144-tlB  S.  Front  St. 

H.  Qrlffln  &  Bro.  Jl— 

E.  T.  LpwIh  &  Co..  N.  Cherry  St. 

J.  V.  Llghtman,  N.  Summer  St. 

Geo.  Moore  A  Soni.  Gl— 

Nashvllte    Bridge    A    Conat.    Co. 

Nashville     Chemical    Co.,    921     N. 

Front  St.  D— — 

KaihTille  Roofing  and  Paving  Ca, 

8ii  Cheit7  St.  Ii] 

Slnnott  A  Dyer.  Ml  N.  Cherry. 
James   E.    Sloan   A   Co.  HI— 

TennesHce  Tile  A  Paving  Co.,  K»  N. 


ROGBRSVILLE— 
RoKan.  Nice  A  Smith. 

SHEI.BYVILLB— 
T.  E.   Kelton. 
W,   A,  Shepard. 

80UTH  PITTSBUHO— 

UNION  CITY- 
T.  L.  Bnuisford. 

TEXAS. 

ABILENE— 
D.  B.  Anderaon. 
R.  A.  Miller. 

J.  B.  Reese. 
Tom  Rusaell. 
AU3TIN- 

C.  Fuhrmann  ftBro. 
Frank  Use,  109  E.  Bth  St. 
ManfralH  A  Barney,  812  W.  1 
Jaa.  E.  PolhemuB. 


m- 


TEXAS  (Cont'd). 

BBAUMONT- 

F.  A.  Hyatt  A  Co. 

Myrlck  Bros.  Co. 
BBLTON- 

Jamea  O'Cosner. 

C.  8.  Fisher. 

W,  R.  HendrlckBOD. 

Shaw  A  Kingston. 
BONHAM- 

B.  W.  Bolton. 
BROWN8VIIXB- 

S.  W.  Brooka. 
BROWNWOOD- 

John  Challlette. 

Pat  Ford. 

Wm.  Hood. 

J.  P.  Mewlck. 

Geo.  Miller. 

AI.  Morton. 

D.  Sinclair. 
Newt  8taa«a. 

DRTAN- 
J.  W.  Qregg. 
Geo.  W.  J--" 


CALVERT- 

H.  P.  Johnaon.  M 

CAMERON- 

J,  W.  Frlerson. 

T.  M.  Sapp. 
COLORAD(>- 

Wm.  D.  TubbB. 

Charles  Wllllama. 

a.  T.  Wilson. 
CORPUS  CHRISTI- 

Rled  A  Sutherland.  I 

John  A.  Smith. 

Vettera  Bros. 
CORSICANA- 

Haslum  Bros. 

Lock  head   A  Co. 

Wood  A  Co.  L— 

CUBRO- 

ward  A  Polmlo. 
DALLAS- 

F.  F.  Gannon. 

Peter  Kahland,  EU  Jackson  St. 

J.  N.  Ryan.  201  Portland  St. 

John  Sheetian,  SSI  Elm  St. 

Slocum  A  Wood.  130  Eaklna  St. 

J.  Waespl.  sn  Elm  St. 

Franklin  Flreprooflng  Co. 


DBCATUR- 

Robt.  Clark. 

Tom  Dunn. 

Bd  Johnaon. 

DENTON- 

Tom  Lovell. 

II- 

DUBLIN- 

C.  8.  Oates. 

M.  White. 

EL  PASO- 

Nlok  Carwjn. 

El  Paao  Fuel  Co..  4i>  S. 

Sontd  Fe 

St. 

Ltk 

R.  C.  Lowoil. 

Rattenbury  A  Davla. 

m- 

BNNI8- 

T.  A.  Laird. 

Coogic 


CONTRACTORB  AND  LARQB  USERS  OF  CEMENT. 


TEXAS  (Cont'd). 

FT.  WOHTH- 

John  BardoD. 

Wm.  Brice. 

S.  N.  Brookahlre. 

Brown  &  Dabney. 

Morgan  Bvnna. 
GATNB8VILLBJ- 

A.  D.  Oralt, 

John  QregBon. 

H.  H.  Hay  den. 

-t  &  Snelllng. 


K2— 


Wm.   S.  BurKetM. 
J,  W.  Byrnes  A  Co..  312  Tremont. 
Chane  &  SaMtt.  ZID3  Strand. 
Lawrence  V.  Elder.  H— 

Oalveston  Cement  Pipe  Works,  2808 

MarEtet  Bt. 
Isaac  HeRron,  SSOS  Market. 
Frank  Jones.  Ql— 

Richer,  Lee  &,Co.,  23)1  Strand.  PI— 
GEORGETOWN— 
Belford  Lumber  Co. 
J.  Gahogan. 
Jack  Hulty. 

HEARNB-1 

L.  W.  Carr. 

Jno.  Robb. 

M.  U.  Rocke. 
JIILL8BORO- 

Will  Hntcher. 

Scott  Shook. 
Tom  Sowell. 
HONEY  OROVB- 

Jacob  Pein. 

HOUSTON- 
T.  w.  Boone,  mi  Crawford  SI. 
J.  M.  Brown. 
Biirkitt   &   Barnes,  lOlB  1-2  Preston 

Crowley  &  Lewis,  1020  Franklin  St. 
C.    E.     Donnelly,     3103    Harrlsburs 

H.    H.    Downey    &    Bro.,    40!   BlDi 

Bldg. 
P.   H.    OarrlKan,  T16  Capitol  Ave. 
F.  M.  Gilbert,  3606  Milam  St. 
Hipp  &  Key.  210  Btnz  Bldg. 
Wm.    B.    Humphreyvllle,    213    Levy 

BldB, 
"..  JB^nklns,  1106  Bagby  £' 


...:  a2  Fannin  St. 

u.  L^tao.  1016  State  St. 

Patrick  Rabbltt,  IBIZ  35th  Bt. 

Rudersdorf    ft    Simpson.    ISIO    Bell 
Ave. 

F.  J.  Shea.  1703  Texas  Ave. 

Jos.  J.  Bmtth,  901  ConKress  Ave. 

R.  C.  Storrle,  Baker  and  Walnut  St. 

Thomas  TIerney,  35IT  Commerce  St. 

Wm.  Williams.  n— 

LARBDO- 

J.  Denti  &  Sons. 

A.  J.  BIsletter. 

C.  J.   Folbett. 

J.  E.  Haynes. 

Henry  Portscheller. 

H.  Sparbert. 
MARSHAL.!.— 

Oto.  Brink. 

H.  P.  Porsytha. 

Jaa.    HlKElns.  Kl- 

liOgan  &  Whaley.  El— 

Sonnefteld  &  Emmons. 
21 


TEXAS  (Confd). 

McKINNET- 

H.  E.  G.  Furr  &  Bod. 

Heyden  Johnson. 

Charles  Scott. 
NEW  BRAUNPKL8— 

Carl  A  Ives. 

Ad.  F.  Moe!^. 

Peter  Wellbacber. 
ORANGE— 

P.  W.  Robinson. 
PARIS- 

H«nry  L.    Breneroan. 
SAN  ANTONIO- 

O.  A.  Balcom. 

L.  P.  Boettler. 


Wm.  1 


ThOH.  Franklin. 
W.  H.   Holllngsworth. 
Otto  Kroeger. 
Wm.  C.  Kroeger. 
J.   P.    NelHon. 
Parker  Washington  Co. 
S.  A.  Telephone  Co, 
S.  A.  Traction  Co. 
Sotithwesteni  Telephone  Co. 
SAN  MARCOS— 

B.  P.  Donaldson. 

SHERMAN— 

John  R.  MoGoe. 
SULPHUR  SPRINGS— 

K.  T.  Denton. 

W.   D.  Pruitt. 

G.  H.  Wilson. 
TATLOR- 

M.  E.  Logan. 

Henry  Struve. 
TEMPLE— 

Ernit  BUnkenstein. 

TERRELL— 

P.  B.  Hopkins. 

McGraw  ft  Dumgold. 

W.  H.  MCMaln. 

New  Orleans  Sewerage  Co. 
WACO- 

John  Baade. 

J.  B,  Baker. 

Jaa.  Lovell. 
Vf  BATH  E  EtFORD— 

W.  w.  Cornelius. 

MlkK  Solon. 

C.  M.  Samons. 

UTAH. 
AMERICAN  PORK- 

Arthur  Dlckerson, 

NcphI  Elsmore. 

T.  A.  Lee. 

J.  C.  MItler. 

J.  H.  Pulley. 
BRIGHAM  CITY- 

F.  W.  EaiL 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


UTAH  (CDBfd). 

VIKGIHU. 

PARK  CITY- 

ALEXANDRIA- 

Henry  &  Joseph  Padgett. 

PAY80N- 

R.  Cottrell, 

E,  G,  Buck. 

Olto  Erlandson, 

BERKELBY- 

David  P.  McDowell, 

W,  J,  Ballance, 

W.  H.  Pickering, 

W,  H.  French, 

PROVO  CITT- 

Guild  ft  Co, 

J-n 

CHARLOTTESVILLE- 

Brand  &  Wenger. 

RICHFIELD— 

Gllleeple  ft  Co. 

Martin  Anderson. 

A.  P,  Smith. 

John  Kyhl, 

CLIFTON  FORGE— 

Oley  Lund. 

Towiea  ft  Pendielon. 

SALT  LAKE  CITT- 

DANVILLB- 

N 

C,  H,  Bronimer, 

Frank  O,  Harrlgnn,  P.  O,  b 

ox  IIGT, 

W.   A,   Del  trick. 

C,  H.  East. 

EUaB  Morria  &.  Sons, 

m- 

J,  H,  Flligt-rald. 

National  Bridge  Co, 

Bait  Lake  Building  ft  Mfr, 

R,  B,  Graham, 

Co.  12- 

H,  A,  Osborne, 

Salt  Lake  GllHonUe  Co,,  5 

Culmer 

H,  T,  Pearson, 

BIk. 

PRBDEHICKSBURQ- 

T;inh  Asphalt  and  Varnlah 

Co..  404 

Mccormick  BIk, 

J,"j,  HeHtn"  ''' 

Wsflateh  Asphaltum  Co,,  5 

Culraar 

BIk, 

F,  pl'stearna"*^*""' 

Ml- 

SPRINOVILLB- 

HAMPTON— 

C,  W,  Homes. 

if "t"  l"w  Bros'""' 

Kl- 

VERHOKT. 

R,  H,  Richardson  A  Son. 
G,  E.  Trice  ft  Co, 

Ll- 

BARRE— 

Robert  H,Wood, 

C,   A.  Badgei'. 

LEBSBl'RG- 

Orrln  Slmona, 

Norrls  Bros, 

Hi- 

Ward &  Doll  gin  BH, 

LEXINGTON— 

While  &  Normandeau. 

Ed  Johnson, 

B,  L.  Densmore, 

LYNCHBUKG- 

BENNINGTON- 

J.  E,  Parish, 

ll- 

Th*o.  Carpenler  ft  Sons. 

J.  P.  Pettyjohn  ft  Co, 

BRANDON- 

Virginia    Paving    ft    Cons 

ruction 

Jl- 

Ea— 

BRATTLEBORO- 
E.  C,  CroHljy. 

Fl- 

W,  B.  Bradley "conat.  Co, 

Q,   B.  Harwood, 

BURLINGTON— 
Edward  Callahan,  a  North 

Cl^p,  McLkughlln  ft  Co, 
DulTee  Lpvere.  121  Elm  wood 

St, 

J.  H,  Middendorf. 

W,  F.  c7ulbcrt. 
NEWPORT  NEWS- 

Jl- 

B,  F,  Moore,  144  College  8t, 

Chnrlpa  Stone.  15  Murray  St 

Geo,  E,  Clark. 

Kl— 

MONTPELIBR— 

T.  W.  DaviB. 

Davie  ft  Pulley, 

Coates  ft  Covey. 

N 

Don  H,  Dodge, 

S,  L,  Foster  ft  Son, 

Hl- 

Jos,  Pprklns, 

Ll- 

PROCTOR— 

E,'w,  Johnson, 

Vermont  Marble  Co, 

HCJTLAND-f 

Richard  Milo, 

Jl- 

Moss  Bros,  ft  Peeu-ce. 

John*F,  Germain. 

Moore  &  Co. 

Ml- 

B,  J,   I'hippB. 

l"  m',  Pik^^'^* 

B.    B,    Frltchett, 

Kl- 

Vermont  Marble  Co, 

S.  Rflnbsrt  &  Son. 

ST.  ALBAN8- 

Vermont  Construction  Co, 
ST.  JOHNSBURY- 

W.  nichardBon. 
NORFOLK— 
John  11,  Addfinbrook  ft  Bon 
Geo.  T,  Banks, 

L 

M,  J.  Colbeck  ft  Son. 

Henry  V,  Crosby, 

SOUTH  IlERO- 

N 

O'Brlen.   McHale  ft  Co, 

R.  T.  Feri^snn, 

SPRTNOFIELD- 

B.  L.  r  oster  ft  Son, 

Ql- 

Thos,  C,   Heath, 

w.^p.'m^. 

Kl- 

R,  S.  Moling. 

N 

jbyGoogIc 


OONTRAOTORS  AND  LARGE  OSERS  OF  CEMENT. 


Tisonru  (Coofd). 

NORFOLK  (CoDt'd)— 
Norfolk  Const.  Co. 
A.  L..  pBtterson  &  Co. 
John  W.  Pierce. 
'Williamson  BToa. 


Geo.  I..  Neville. 
Edw.  Overman. 
Porter  &  Page,  3ia  HiKh  St. 


John  C.  Tee, 
J.  Williams. 
Pin.ABKI— 


Newton  E.  Ancairow. 
J.  F.  Bell. 
Geo.  W.  BOyd. 
Frank  BraumbBugh. 
C.  G,  Burton. 
Colonial  C  ■       - 


Johnaon  Cement  Coating  Co.,  1013 

E.  Main  St. 
A.  W.  McClay. 


John  T.  Wilson.  Jl— 

ROANOKE— 
J.  F.  BarlKiur. 
J.  J.  Garry. 
W.  II.  Groves. 

Markley  &  Co.  Ml— 

J.    H,    Marsteller,    a    B.    Campbell 

Roanoke  Gob  and  Water  Co.      CI— 

Hounoke  Mineral  Co. 

C.  C    a  hockey. 

I..  H.  Vaughan  &  Co.  H— 

9ALEM- 

W,  G.  B.  Fitzgerald. 

N.  Hookman. 
STAUNTON- 

Get>.  Greaver. 

SUFFOLK-  ' 

Atlantic  Coast  Const.  Co.  HI— 

W.  H,  Bames. 

Geo,  L.  Borum.  Ml— 

H.  H.  Culley. 

Bur  well  Rlddick. 
WEST  POINT- 

A.  Robinson. 

WASHINGTON. 

COLFAX- 

J.  R.  Good. 
EVERETT- 

'    Maney.  Goerig  &  Rydstrom. 
NEW  WHATCOM— 


B.  B.  Broker. 


WASHINOTOH  (Cont'd). 

NORTH  YAKIMA— 

W.  W.  Felton. 

R.  Scott.  K 

OLTMPIA— 

P.  H.  Gobs. 

Savage  &  Scofleld. 
FORT  TOWNS  END— 

Maney,  Goerig  &  Rydatram. 

Pardee  &  Sheeban. 


1.  A,  Barrett. 


Mathew  Dow. 
Holman  &  Beechlll. 
Hutchlna  &  Criddle. 
Pacific  Coait  Co. 


id  SCO   Bridge  Co. 


Co..  M   Deiler 

SPOKANE-     *' 

Adams  &  Hogan. 

City  Street  Improvement  Co. 

J.  A.  Ui-utzer,  911  Mallon  Ave. 

Pile  &  Conlan.  FI- 

JI. Hare,  Temple  Court  BIdg. 

Hastle  &  Dougan.  L 

Houle  Bros.  , 

John  Huetter.  L 

J.  H.  McAllister,  S.  Ill  Hilt  Bt. 

ThOS.  Olsen.  408  Indiana  Ave. 

Biema  &  Shields. 

John  II.  Stone.  514  6th  Ave. 
TACOMA- 

Brlnghnm  &  Ralney. 


M,  C.  Conley  &  Co. 
P,    H.    Gobs   Const.   Co. 
W.  H.  Mitchell  &  Co, 

W.  R.  HicholB. 


Tweeden  &  Mills, 
■WALLA  WALLA- 
Dlon  Keefe. 


WEST  nSGINU. 


B  I.UE  FIELD— 
N.  Partee  &  Co. 

J.  C.   Mann. 


C.  P.  Payton,  Charleston  National 

Bank  Bldg. 
J.  D.  St.  Clair,  SI  VIrelnIa  Ave. 
Smith  &  Mnmford  Contracting  Co., 

27  1-2  Capitol  St. 
Western  Construction  Co. 
■..  P.  'Wlthrow  Luml)er  Co.,  a  Cap- 


itol B 
W.  F.  . 
JHESTL.. 
O.  A.  Crall. 
Fin  ley  Bros. 
H.   Balaton. 


II- 


Dctzscii/Googlc 


DtRBCTORT  OP  AMBEICAN  CEMENT  INDU8THIE8. 
WEST  TIBOHriA  (Cont'd). 


M.  M.  Bradford. 

W.  M.  Freeae. 
1.  A.  Jackson. 
Loudon  &  Wilkinson. 
Bhinn  BroH.  &  Bryan. 
W.  H.  Taggert. 
FAIRMOUNT— 
Bennelt  &  Talliolt. 
B.  C.  Biudette  &  Co. 

Q.  M,  JaoobB. 


D,  W.  Dlennln. 
J.  M.  Keane. 
Pat  Mangor. 
HUNTINGTON— 
T.  M.  Carr. 


K2— 


Ea  Walten. 
KKY8ER— 

Wm.  A.  Lltler. 
MORGANTOWN— 

Houstan  &  Demaln. 

Powell   &   Oldley. 
PAHKERSBURG— 

Brown  Bros. 

Sandy  Brown  &  Son.  S29  Avery  St. 

Caldwell  &  Drake,  Court  Sq. 

Levi  Campbell. 

John  Danlelfl. 

Ellis  &  Co. 

Martin  Hare,  niMS  Market  St. 

Hugo   Heydenrelch,   E20  Juliana  St. 

CornelluB  Kennedy,  1S2T  Seventh  St. 


Dl- 

Park^rBhiirg  Tron  &  Steel  Co. 

C.  W.  Prewelt.  Kl— 

J,  R    Rose. 
PETERSBURG— 

J.  C.  Row  ell. 
POINT  PLEASANT— 

James.  L.  Neighbors, 

Reynolds  A  Slorts. 

Smyth  Sc  MunCord  Contracting  Co. 


j:rdstown— 

n,  J,  Blondln. 
H.  W.  Blunt. 
B,  P.  HiimrlPkhouso,  Jr. 
SISTEKSVILLB— 
Tlios.  J.  Moran. 

W.  F.  Rice.' 

^I.-RG—  . 

■-  H    Cheeks. 


Wm.  Mc Bride. 
WHEELING— 
John  8.   Glesy.  Ml— 

P.  J.  Ginigan. 
L.    a.    Hftllock    &   Co..    City    Bank 

Bldg. 
Clias.  D.  HrCorty.  30  14th  St. 
McClaln  A  Co.,  335  Main  St. 
Murray  Bros.  Jl — 


W.  J. 

J.  O'Brien. 

Henry  M.  Robrecht,  ] 


Ml— 


wiscoiTsra. 

APPLETON- 

M.  Berg, 

J.  Dettnian  A  Co. 

Driscoll  Sower  Pipe  Co. 

J.  H.  Green  A  Sons.  HI— 

Hackworthy  Con.  Co.  L 

Wm.  Rohlofl. 

Bobt.  J.  Wilson. 
ASMLAND- 

AsHelstlne  A  Keif.  N 


A.  Donald  A  Co. 


O.  Langren. 
A.  H.  Oakey. 
J.  J.  McGeehan, 
,.  Pugh. 


Kl— 


BARABOO— 


Roonng  A  Paving  Co. 


BEAVKR  DAM- 
Mlchael  Orott. 
John  Horr. 


Schnelberg  Bros.  N 

W.  E.  Stevens.  N 

W.  H.  Wheeler. 
BERLIN— 
JuUua  F.  Caman. 

BOSCOBEI^' 
John  MeCord. 

CHIPPEWA  FALLS— 
H.  F.  Allen.  II— 

John  c.  Hanson.  Kl— 

CLINTON- 
W.  H.  Donohu*. 
N.  H.  Duff. 
Jos.  Harness. 
P.  M.  Marressette. 

B.  Taff. 
DELAVAN— 

James  Davidson. 

N.  K.  Jones. 

D.  E.  I^e. 

T.  Moore. 

Young  &  Hlcka. 
DE  PERE— 

J.  R.   Sbepard.  Nl— 

EAU  CLAIRE— 

C.  N.  Bostwlck.  Hi  Summit  Ave. 
Robert  Brewer.  SIE  4th  St. 
Chappell  Concrete  and  Tile  Co.,  108 

Grand  Ave..  But.  Hln 
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CONTRA.CTORB  AND  LAROK  D8ERS  OF  CEMENT. 


WISCONSIN  (Cont'd). 

EAU  CLAIBB  (Confd)- 
Bdward  Ehrllch.  4ie  Spruce  St. 
PhlllD  Ferderhen,  CO  N.  BaniCow. 
B.  M.   Flah  &  Co.,  «2  8.   Rivor  St. 
W.  R.   iloTvey,  420  5Ch  St. 
Hoppner  &  BBrtlett,  41*  Grand  Ava. 

Latik    Conatructlon   Co.,    ID   P.    O. 

Bids. 
Andrew   LAraon,    cor.   Randall  and 


WISCONSIN  (Cottfd). 

KENOSHA— 
F.  Qottfredaen.  7>  N.  Hain  St.  Hl- 
John  Prlddia.  Ajshlaod  Ave. 


_  .   _...   Deljorea. 
Dunden  Const.  Co 
EvanB  Ik  Brozee. 
r  A  CroBby. 


W.  J.  MlllH,  Ell  ^elllnKsr  St. 
Arthur  MItcbell,  621  Erin  St. 
Gilbert  Oren.  Stt  Niagara  St. 
G.   E.   Rlchardeon.  Nl- 

J.  W.  RoBB.  ZS  Water  St. 
John   T.  Tinker.  Ml- 

H.  8.  S.  Keels,  MS  Marston  Ave. 
Q.  O.  Stiles.  ISa  S.  Farwell  St. 
ELJIOT- 
J.  W.  Dunlap. 


J.  Hulter. 

TtioB.  O'Connell. 

L.   Schoenlaub. 

Oea.  Tuttle. 
GRAND  RAPIDS- 

A,  P.  BUlroeyer. 
GREEN  -AY— 

Batice  Rose. 


B.    F.   Gftrloclc. 


Ad,  Green. 

Orel  ling  Bros,  ] 

N.  Hansen. 

M.  Jotinson.  i 

Koch  Bros. 

Peter  Lagers. 

Van  &  Co.  (C.  H.  and  J.  H.  ' 

IRON  RLVER— 

Hen  Rowe. 

L.  J.  RuuGll. 

B.  Ungrodt. 
JANESVILI.E— 

Geo.  D.  Cannon,  i  E.  Oak  St. 


Colling  it  Wniy. 

B.  P.  Croosman.  (5  Pine  St. 

Hayes  Bron.  ft  Co. 

Jno.  Peters,  IDl  4th  Ave. 

E.   Ratheram,   BC  Linn  St. 

FiiB.  Rice,  Magnolia  Ave. 

James  Shearer.  108  Mineral  Pt. 


Hermann  Fehrman. 
John  J.  Spangler. 
KAUKATJNA— 


Julius  Pabst. 


Ia  Crosse  Stone  Sidewalk  Co. 

Ia  Crosse  Tile  and  Portland  Co- 
ment  Co. 

J.  H.  Harden  Cem.  and  Pav.  Co. 
Jl- 

E.  C.  Riley.  N 

R.  F.  Weston. 

Thos.  E.  WoQiey,  LI— 

LAKE  OBNBVA- 

C.  O.  La  Salle.  Kl- 

Fontl  Bros.  U— 

MADISON- 

N.  Bauer  A  Co. 

Deards  &  Son.  N 

Easer  &  Oakley.  Kl— 

L.   B.  Gilbert. 

T.  C.  McCarthy.  HI— 

J.  W.  Mitchell. 

P.  Nuinmedor. 

Nicholas  Qulnn.  Kl— 

Job.  Pickering. 

MANITOWOC— 

Louis  Bartke,  809  S.  ITth  St. 

Oeorge  Boll,  1221  B.  Main  St. 

Valentine  OoeUler,  1217  B.  fith  St. 

Herman.  Traslek  A  Co.,  1231  S. 
Main  St. 

Theodore  Jorach,  11th  St.  and  Hu- 
ron St. 

Clans  Jurnse,  IZXl  S.  1th  St, 

J.  H.  Keith  A  Co..  TIO  York  St,    II— 

G.  W.  Kennedy,  OS  N.  5th  St. 

Carl  Lange.   Huron  and  11th  Sta, 


W,  B.  Poliet,  ISth  and  Clark  Sts. 
John  Rlederer,  VMS  S.  Main  St. 
Schlater  Sidewalk  Co..  GTT  BuOaJo 


11— 

Brlc  Scon. 

LI— 

MARINBTTB- 

John  Crockett. 

Ave. 

W.  H.  Robinson. 

n- 

J.  B.  Utke. 

MARBHFIELD— 

HauB  Bllle. 

T.  F.  Vannedom. 

Frank  Ward. 

Kl- 

F,  Hvland. 
Mat  Lambert. 

John  Lus. 

01- 

H,  H,  Plummer. 

DIHECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 
WISCONSIN  (Cont'd). 

MILWAUKEE  (Cont'd)— 
Henry  f^v.  U**  3d  Si. 


Frank  E.  Pease. 

H.  H.  Peck. 

Mike  Puhl. 
MERRILL— 

Geo.  W.  Clark. 

EngllBh  ConHt.  Co. 

Raef'^ldt  &   Hesterman. 

V.  Henrlch  &  Co. 
MILWAUKEE- 

Am.  Morollthlc  Co. 

Badstr     Slate     Pavement 
Sentinel   Bldg. 


Dl— 


Edward  Becker,    2612  Vllet  31. 

WiUard  p.  Bedcwith,  711  Twenty- 
Hinth  St.  L— I 

Thonian   R.    Bentle)-.    Builders   and 

■lYnders'  Eitchange. 
Herman  Berg.  78B  Buffut     — 


Berthelet 


Co.,     152     W. 


H.  G.  Block  &  Co.,  S12  Second  Ave. 
John  Bluhm.  1S4  Burleigh  St. 
Joseph  J.  Boehm,  372  Sixth  Ave. 
Aug.     C.     Boetteher,     906    Twenty- 


Galena  and  Thlrty-flrst  Bts. 
Charles  Dreest,  U&o  Ninth  St. 
S  J  Brockman,,  146  Aator  St. 
Aug.  C.  Biichholi,  907  Uth  St. 
Henry    Buestrln    &    Sons,    667  ■  B, 

Water  St. 
Daniel  Coakley,  3S4  Farwell  Ave. 
John  J.  Crllley,  121  !9th  St. 
Stephen  J.  Croft,  SlOa  Galena  St. 
John  Ciaplewskl.  747  lot  Ave.. 
Stephen  Ciaplewskl,   747  Ist   Ave. 
Herman    Daehn,    !£06    Fon    du    Lac 

Wm.  ballmann,  462  Mth  St. 

Chaa.  DanlHchefsky,  1720  Chestnut 
Street.  ,    . 

Charles  Dekarskl.  82S  Central  Ave. 

John  DlerSPhow.  594  Orchard  St. 

John  Donohue  &  Son,  889  Cam- 
bridge Ave. 

Michael    Doyle,     434    1-2    Lafayette 


Co., 


Kl— 


Place. 
Charles    Duchow.    2026    Brown 

Duke     &     Kellne 
Pa.trlck  H.  Dunn,  777  Van  Buren  St. 
Patrick  J.  Dunn.  600  Kramer  St. 
Chas    F    EhlGrB.  980  4th  St. 
NlcholaB  EnglB,  827  29th  St. 
William  Equltz,  ISUS  Center  St. 
Fred  Felder,  659  4th  Ave. 
Ferdinand  Felachow,  841  Bum  ham 

Henry  Filter,.  2110  Cherry  St. 

Wm.  G.  Filter,  772  lat  St, 

Chan.     N.    ForrcBtal.     235    16th    St 

Richard  W.  Forrestal,  TOB  Van  Bu- 

Ten  Bt. 


Froemmlns    Bros.,     1288    Humbolt 

Emll  Froemmlng.  1444  N.  Pierce  St. 
Jonas  I,  Frowntelter,  439  Park  St. 
John  Oajewskl,  431  Maple  St. 
Adolph  Gansel,  130B  8th  St. 


Gregory  &  Roberts,  S12  J 

John  Grclsler.  &4S  24  1-2  St. 

Alwln  W.  Qrlese,  BS7  28th  St. 

Charles  Grunewald,  1907  Cold 
Springs  Ave, 

Hahn  &  Co..  4M  Commerce  Bt.    CI— 

HartkolT  BroB,.  1701  North  Ave. 

J.  E.  Hathaway  &  Co.,  VoegeVa 
Island,  S.  of  Canal.  Gl— 

John  Haubner,  E.  side  S9th  St.,  be- 
tween Wright  and  Melnecke. 

JuUua  Hauboldt,  420  Itth  St. 

Thomas  G.  Hayden,  484  S.  Pierce 
St. 

John  Helden,  718  Center  Bt, 

Mathew  Helden,  701  9th  Bt. 

Hess  &  Hue ~'  ~ 


U  23d  St. 

John  Heuser,  ffiO  19th  St. 

Richard    J.    Hlckey,    3S&    14th    St. 

Predeilek  Hlldebrand, Foreat  Homo 
Ave.  and  23d  St. 

Hoftraan  &  Bauer,  279  Lake  St. 

Herman  Hohensel,  966  B7th  St. 
N 

John  A.  Holt,  7B5  Bth  Bt. 

Henn'  Hove  &  Son,  1922  State  St. 

D.  Hughes  &  Co.,  355  Prairie  St. 

Wllllnm  Janke.  1214  19th  St. 

Anton  G.  Jennncn,  Z019  Elm  81. 

Gustav  J.  Jeske  &  Bro.,  1069  Rich- 
ards St. 

John  G.  Jones,  209  Pleasant  St. 

John  P.  Jones,  82  Wlaconaln  St. 

~        "(  Kaciyuskl,  720  5th  Ave. 


John  KInsella,  617  Clinton  SL 

Wm.  W.  KInsella,  617  Clinton  Bu 

Adolph  Kissner.  8r,,  675  !7th  St. 

Oacar  Kole,    12C8  N.    Pierce  Bt. 

Rudolph   Knle,   107U  Richards  St. 

Wm,  H,  Knoechel,  809  ISth  St. 

Koch  &  Son,  USfi  !Oth  St. 

Edward    O.    Komschlle,    670    Amer- 
ican Ave. 

William  Kraatz,  871  10th  Bt. 

F.  H.  Kratier,  846  6th  St. 

Albert  Kroening  &  Bon,  623  Qrean- 
fleld  Ave. 

John  Land,  846  17th  St. 

Frank  Landgraf,  1102  18th  Ave. 

Albert  Lehn,  429  4th  St. 

Frank  C.  Lelmhach,  1414  12th  Bt, 

Frank  Lezala,  688  Mitchell  Bt, 

Henry  Ltndert,  1716  Lloyd  St. 

C,    B.    Loss    &   O-      '"   "-1— 
Bid?, 

Peter  S.  Loy,  1614  Cedar  at. 


t  Goldsmith 


jbyGoogIc 
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WISCONSIN  (Cont'd). 

MILWAUKEE  (Cont'd)— 
Frnnk  Maiek,  584  liith  Ave. 
(i-rederlck  J.  Mann.  917  B.  3Sth 
George  J.   Markey.  30  North  A 
Ororge  J.  Markey.  a6S  Potter  A 
Henri"  Marsh,  30  N.  / 


.    T.    McGovern    i 


,  Ul  Jacluon 


Frank    H.    Naklelakl,    16 

Mkx  Ne'fT,  907  llh  9t. 

H.    Neldner   &    Co..    427   Milwaukee 

Northwestern   Tile  Co..   42S   Grand 

if.    c'  Notbohn    Co..   308   Iron   Ave. 

L 

AusuBt  Nuedtlng.  99S  ISth  St. 
James  O'Connor.  222  Lyon  St. 
Robert  OMenbiirK  Co..  1094    Islanil 

John'*B.  O'Neill.  SS5  Aator  St. 

Edn-nrd  Pax,  12  Clark  SI, 

H.  S.  Pelton  &  Co.,  428  Grand  Ave. 

Poters  &  Orunewald.  827  17tli  St. 
Joseph  Polciynskl,  342  Brady  St. 
Portland    Cement    Walk    Co.,     204 

Grand  Ave. 
Conrad  Haulf.  M  24th  St. 
Hubert  Biesen,  S8a  First  St. 


Paul 


.  AiBsen,  aoa 

lel.'-en.  4ili  Gra 


Gl— 


S  N.  Pierce 
Kiidolph  RieBen  &  Son  Co..  1G5  Lee 


Henr>-    C.    Soenalng.    1035   Newhall 

BC. 
Ad.im  Schmidt,  650  Oakland  Ave. 
henry     Schmidt,     653     Twenty-flrat 

Street. 
Henry  Schoen,   12«8  Eighth  St. 
Christian   Bchopnecht,   1212   Second 


Spnhn  Bros,  &  Co.,  2309  Galena  St. 
Edward   Spahn,    £309   Cherry  St. 
Joseph  Spahn  &  Son.  3(0  lith  St. 


WISCONSIN  (Cont'd). 

MILWAUKEE  (Cont'd >~ 
Sponholz  &  Co.,  328  Grand  Ave.  II] 
Charles  Stelger.  I2:&  Center  Bt. 
Edward    Bleigerwald.    2303    Galena. 

Edward    StormowHkl,    KS    Warren 


Wenze 


Strachota,    tST    Walker 


11- 


Gerhard  F.  Stuewe.  308  2Dlh  St. 

Adoluh  Taddey.  5M  24  1-2  St.    L 

F.  W.  Taddey  &  Son,  170S  Chestnut 
Bt.  K2- 

Fredertck  Tegge.  D9S  21st  Bt. 
Robt.  Templemann.  1B24  Cherry  St. 
John     li.     Tempi  In.     42S    American 

Henry  F.  Tesch,  S2  Reservoir  Ave. 
Teske  &  Boge.  UTS  Lapham  St. 
Fred  J.  Thlel,  867  8th  Bt. 
Andrew  Tophooven.  4S8  Madison  St, 
Ferdinand  Tribus,  ei3  Z4th  St. 
Joseph  Ttickholka,  95T  6th  Ave. 
Carl  F.  t:eekert,  838  2d  St. 
Heran  VUiwoek.  B61  Union  St. 
August  Vogt.  772  2d  St. 
By  I  v  ester   Wablssewakl,   S91   Grant 
Bt.  N 


John  Welhpr,  8TS  Franklin  Bt. 
August  Wendt,  543  Superior  St. 
Frederick      Werner,      3«     13th      St. 

Jacob  Werner,   B55  12th  St.  Ml— 

Western   Paving  ft  Supply  Co..  770 

Commerce  St..  El— 

The  Whitnall  &  Sad«maker  Sup- 
ply Co.,  an  Giand  Ave.         Cif 

William     Wtesmann.     1017     Muskec 
Louli 


Wltllani  Winter.  IffiS  2d  St. 
Frederick  Zelzze.  E13  2d  Ave 
.n.  947  12tt 


Geo.  E.  Zlmi 
Frank  E.  Zodi 
MONROE— 

Waller  Coradine. 
Sam  Isely,  Box  702. 


NBH-LSVILLE— 
W.  B.  Campbell  &  Bon. 

NEW  LONDON— 

Jno.    Brill. 

Leo  Froe hitch. 

Ed  Policy. 

Frank  Schoenrock  A  Son. 
OCONOMOWOC— 

N.  M.  Andrews  ft  Co.  N 

H,  Lorenberg  ft  Co.  11— 

Meyer  ft  Cultus. 

OCONTO— 

John   Derks. 
OSHKOSH— 

John  Fife.  Jr. 

Fluro  Bros.  Kl- 


I.,  Cookie 


DIRECTORY  OF  AMBEIOAN  CEMENT  INDUSTRIES. 


WISCONSIH  (Coiit'4) 

WlSCOMSni  (Cont'd) 

OSHKOSH  (Cont'd)— 

STEVENS  POINT- 

Geo.  P.  Potter. 

N 

STOUQHTON- 

P.  L.  Mardm  &  Bro. 

Ll- 

F.  Q.  Hill. 
M.  a.  UandL 

Meyer  &'^Doml£e. 

L 

nJii.'^J^'^ 

M.  J.   Beymour. 

U- 

TOMAH— 
E.  A.  Daherr. 

Jos.    Weber. 
PORTAGE- 

U- 

H.  H.  Smith, 
TWO  RIVERS- 
Kahlenberg  Bros. 

Jl— 

Wm.  Kut'zke. 

PORT  WASHINGTON— 
H.  J.  Berner. 

N-- 

Henry  K  on  pieman. 
Robt.  Sue.trn.er. 
Henry  Wllsman. 

Kl~ 

Anthony  Meyer. 
E.  B.  Stone. 

"ASSSSi,. 

Jos.  Ilblnk. 

N 

WATERTOWN— 

RACINE— 

Frank  Cowon. 

R.  R.   BIrdBtill. 

Jl- 

Fetzlaff  &  Co. 

J.  F.  Corse  &  Son. 

K2— 

J.  M.  Gomey. 

R.  R.  Davis. 

N 

GuetElall  Bros. 

P.  W.  Galloway. 

Jl— 

Chaa.  Huenefeld. 

Ol— 

Kl- 

Prank  C.  Jaeger. 

N 

W.  J.  Higgle  '&  Co. 
Eds.  A.  Jenks. 

WAITKESHA- 

E.  W.  Cahlll. 

Peter  Johnson. 

Jl- 

Frank  Conrad. 

Ml- 

JohD    O.    Jones. 

August  Dlllman. 

Jacob  Larson. 

WAUPACA— 

David  Law  Ion. 

11— 

C.  Gmlner. 

John  May. 

WAUPUN— 

D.  B,  McLeod  &  Co. 

I*ra  Paulaon. 

Er^Bt  Hanick. 

A.  Wesley  Sctiroyer. 

Nelson  &  Green. 

atarke  &  Co. 

Mi- 

Jacob Vanhoughlln. 

RBEDSBURQ- 

G«o.  W-llUrt 

to 

Chrls  Fry. 

August  Klosterman. 

P.  W.  Krause. 

A^  Nay  lor. 

Zlebell  Bros.  &  Goli. 

M.  C.  Radway. 

WEST   BBND- 

Chas.  Rivenburg. 

Weddlng  ft  Hind. 

N 

Ernest  Tobolt, 

WEST  SUPERIOH- 

Fred  Webster. 

Burke^r'Js"' 

BIVBR  FALL8- 

«■  F.  Cowdin. 

9HAWANO- 

John  Andrews. 
Chris  Prlti. 

John  Smith. 
August  Zachan. 

Lorerz  Scfienlt. 

WYOHinG. 

Geo.  Schulti. 
Wm.  ReglinB. 
Aug.  Thomaa. 
EHEBOTGAN- 

CHEYENNE- 
Keefe  &  Bradley. 

ll— 

RAWLINS- 
H,  Larsen.  Box  90. 

Kl— 

SHERIDAN- 

Ebonreltcr  &  Hlldebrand. 

Hl- 

John  Johnson. 

Gventher  &  Horn. 

Atiguat  Kraft, 

CANADA. 

|"5i.|=.'"°"- 

AMHERST.   N.   8,- 

Wm.  W.  Black. 

^^~ 

FreA   RalhsbuVg. 
Rath  &  Trlml.erger. 

U- 

Rhodes.  Curry  ft  Co. 
C.  J.  Sllllker, 

Ml— 

Henry  Boheele,'  Jr.,  712  N. 

th  St. 

AYLMER.  ONT.- 

Oln 

Geo.   Collins. 

SHELL  LAKES— 

Thomaa  Wooster. 

LI— 

J.  H.  Shields. 

K2- 

ALMONTE,    ONT.- 

BPARTA- 
t^eo.  Dahe. 

Robt.    Cameron. 
BARRIE.  ONT.- 

Jl— 

L.  V.  HUBchk*. 

Edward  Brown. 

S.  H.  KnauB. 

John  Hlnra. 

jbyGoogIc 
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Frank  Dulan. 


BRANDON.  MAN,- 

John    Forbaa. 

Chas.  Hall. 

T.  M.  Harrlnpon. 

Hurdock  McKenile. 

Chaa.  Miller. 

ae^i.    Sterrett. 
BKANTFOHD,  ONT.— 

W.  a.  Elliott.  Jl— 

S.  p.  whltham.  li— 

BROCKVILLB,   ONT.- 

Davld  8.  Booth. 

Franlc  Dolan. 

Abraham  Hagarty. 

Geo.  A.  Taylor.  I 

ThOB.  Tompkins. 

W.   G.  Tompkina. 

John  D.  Warwick.  Kl— 

R.    J.  WUllB.  Ml— 

CALGARY,   ALBERTA— 

Hugh  McClelland. 

J.   C.  McNeill. 

ThoB.    Underwood.    Boi  W.  Jl— 

CAMPBELDFORD,   ONT.— 

James  Blnor. 

Charles  Dunk. 

John  Heagle. 

RookBly  ft  Broa. 
CHARLOTTBTOWN,  F.  B.  L— 

lyowe  Bros.  Kj— 

T.  A.  MacLean  A  Son. 
CHATHAM.   ONT.— 

Chatham  Dredging  ft  General  Con- 
atructton  Co..  Ltd.  ™- 

Cucksey  ftPrltchard. 

John  Flook.  "— 

CHESLET.  ONT.— 

Stanley  ft  MoLaggan. 
CHILLIWACK.   B.  C— 

Archie  Kipp. 

P.  McGrath. 
CLINTON,   ONT.- 

Clias.  Carter. 

Joa.  Wheatley. 
COBUBG,   ONT.— 

Geo.  Bond. 

Henderaon  Bros.  LI— 

Jet  Bros. 
COLLINOWOOD.  ONT- 

John  Lockton. 

H.  Wynee.  Nl— 

CORNWALL,  ONT.— 

James   C.   Johnatone.  Ll- 

Wllllam  ft  Fallon.  LI— 

DARTMOUTH,    N.   8.   — 

Thoa.  Leahy. 

Wm.  Phi  111  pa. 

J.  SlmmondB^  Co. 
DIGBY,  N.  B.— 

W.  E.  Brown. 

D.  F.  Young.  Nl— 

DUNNVILLE,  ONT.- 

Robert  Bennett. 
PORT  WTLLLVM.  ONT.- 

Oawanboek.  Hagee  ft  Co. 
PRBDERICTOK,  N.  B.— 

A.  N.  Block. 


Hl- 
Jl— 


CANADA  (Cont'd). 

PRBDEailCTON.  N.  B.  (Cont'd)- 

T.  B.  Foster. 

Jno.  Maxwell. 

L.  Stevenaon. 
GLANCE   BAY,    N.   8.- 

Ansua  McABkin.  N 

OLENCOE,   ONT.— 

Gillespie  ft  Co. 
GODERICH.  ONT.- 

Chas.  A.  Reed  ft  Co. 
GRAND  FORKS,  B.  C— 

M.  B.  Martin.    '  N 


GREENWOOD.  B.  C— 

R.  F.  COfttea. 

F.  F.  Travis. 
GUELPH.    ONT.— 

Thoa.  Foater.  „ 

Guelph   Paving  Co.  J»- 

Danlel  Keleher. 

John   Kennedy.  Kl— 

Royal  Artificial  Stone  Co. 
HALIFAX,   N.  S.-  

Samuel  M.  Brookfleld.  70  GraniHlle 
fit.  ^- 

Freeraan  Bros.,  IB  Carleton  St.  Kl— 

Bam'l  Grant.  Jl— 

Geo.  Jackson. 

Malcolm  Johnston. 

Michael     E.     Keefe,     McFatr1dge-B 
Wharf.  ™— 

John  Maclnnes  ft  Bon.  |T— 

aamuel  A.  Marehall.  7  Cunard  3t. 


NIckeraon  Bros.,  SI  Cunard  St.  N2- 

John  Nolan  &  Sona.  I 

Rhodea,  Cu*'ry  &  Co..  K»  Eoble  St. 

HAMILTON.  ONT.— 
Dominion  Construction  Co. 
Good  ft  Co.  _ 

Wro.  Hancock.  -ll— 

Hannaford  Bros. 
Kramer-Irwln  Ri 

aS^B.  Mills,  Sit  King  St.  1 
HULIfc  QUE.- 
Joa.    Bourgue. 
H.   Charloboia. 


Asphalt  ft  Ce- 


Leduc  ft  Cyr. 

Richard  ft  Black. 

Via  ft  Lachanco. 

Via  ft  L/emoIne. 
INGERSOLL.  ONT.- 

J.  ft  R.  Miller. 
JOLIETTE,  QUE.— 

D.  DoHtaler. 

E.  Lanson. 
KAMLOOPS. 

Jobnaton  ft  um. 
KINGSTON,  ONT.— 


C- 


Wm.  8.  Burke.  Ml— 

Sidney  W.  Chapman. 
W.  J.  Chapman.  Ml— 

Robert  ClugBon.  SM  Brook  Bt.    Jl- 

Donglas  &  Hcllanluun.  Hio 


DIRECTORY  OP  AMERICAN  CEMENT  INDUSTRIES. 


CANADA  (CoDt'd). 

Kr.VGSTOX.  ONT.  (Cont'd)— 
Mloha^l   J.   Grady. 
DRVld  J.  Gray. 
Ullanil  &  Davidson. 


John   King.  Nl- 

J.    C.    Lnnderyou.  13^ 

Wtlllam  Lnnicdon.  ZDT  Nelson  St. 


orge  NewlftndB.  506  Prlnoere  Bt. 


W.   J.   Turklnnton,   18  Patrick   St. 


Henry  T.  Wllm. 

Geo.   Wilson. 

I..*rHINB,  Qt'E 


__..!  Hen___ 

W.   McCave.  Ml- 

A.  Summer  hays. 
NAPANEE.  ONT.— 

Milton  C.  Juckaon.  Ol-^ 

NELSON.  B.  C— 

Allen  Broa. 

A.  G.  Fox. 

Robt.  A.  Kerr. 

D.  McArthur  &  Co,  Jl- 

W.  C.  McLean.  JI— 

W.  P.  Tierney  &  Co.  II— 

NEW  GLASGOW,   N.  8.— 

John  J,  Grant.  U— 

J.  K.  &  W.  C,  McDonald.  LI— 

NEW  WESTMlNaTER,  B.  C— 

J.  C.   Allen. 

F.    Baiiev. 

J._  Coghlan  A  Co. 

Hcn'rj-  Hoy.' 

J.  Uarter  Smith. 


OSHAWA.  ONT.— 


Nail  Merrier. 

Edmond  MIchaud. 

Jos.  Paqiiet. 

ThOH.  Powers. 
LINDSAY,  ONT.— 

Jamffl  M.  Chnlmera. 

P.   G,   Plklc. 

Wm.  Waltors. 
LONDON,  ONT.— 

fJeo.  B.  -.ouine. 

Bowman  &    Co. 

C.    E.   A.   Carr. 

P.  L.  Marden  &  Co. 

Ebeneier     North.     Gro 
Welllncton  Stg. 
MA  DOC,  ONT.— 

John  Tucker. 
MAGOG,  P.  Q,— 


MINNEDOaA,  MAN.— 

S.  Falrbali-n. 
MONCTON,  N.  B,— 

L,  W,  McAnn,  LI— 

Donald  White,  N 

MONTREAL,    QVK.— 

M.   Baetlen  &   Vallqu^lte,    Cherrler 


3el1hauae.    Dillon    < 


Prea,  &  Mgr.;  John  Duth 

P,  D,  Lawrence.  15  Laval  Ave,  Fl— 
Peter  Lyall   &   SonH,   SS  King  St, 


Mill  St. 
MOUNT  FOREST.  ONT.— 
Geo.   Patlon, 


OTTAWA.  ONT,— 

Alien  &  Fleming,  F 

Geo,  Ambrldge,  Nl— 

Thod.  Ashwith.  IM  Queen  St.       II— 

James  Back, 

Bamilaler  Bros.  Ml— 

Oscar  Benudry,  Kl — 

R.  Cameron. 

Corry  &  Laverdue.  II— 

W,  H,  Davis,  4«  Theodora  St.  CI— 

Foley  &  Co..  61  Waller  St.  NI— 

Alex  Garvock,  1«I  Gllmour  St, 

Geo,  Goodwin,  CI— 

Hi-ney  &  Smith.  I 

John  Heney  &  Son,  66  Daly  Ave, 

HI— 
HodgKon  ft  Co,.  15  Cooper  St.      11— 

Holbrook  ft  Sutherland.  I 

Wm.  J.    Loughrln.  JI— 

John  J,  Lvons.  ESS  King  St.        KI— 
Felix    McCiiUough.  JI— 

D.  R,  McDonald  ft  Co.  ■  I 

Wm,  McEvella.  JI— 

W.   H,  McGllllvray,  J2- 

Archlbald   McNaughton,   236  Llsger 

St, 
John  O'Connor,  2»  Theodore  St, 


6'Nell  &   Ferguson. 
Henry  Smith. 
Wm.  Stnnrt. 


Coogic 


CONTRACTORS  AND  LARGE  USERS  OF  CEMENT. 


CAHADA  (Cont'd). 
9IMCOR.  ONT- 
Maple  Leaf  Art.  Stone  Pav.  < 

John  MonlRomery. 
Hush  SletnUofC. 
Eber  Varey. 
SMITH'S  FALLS.  ONT  — 

Michael  Henly. 

jBinfB  H.   McOmivray. 

ThoB.  Mo  II vena. 
STRATFORD,   ONT.— 

B,  A,  Cawney. 

Jolin  Conie. 
SYDNEY,  N.  S.— 

M.  G.  Hunnlgar. 


CAHADA  (Cont'd). 

PETROLIA.  ONT.- 

Imperlal  Oil  Co.,  Ltd. 

R.   JarkBon  &  Son. 

I.  I.  Kerr  Co..  Ltd. 
PICTOU.   N.   3.— 

Fred  J.   Cole,   Jr. 

Alex.  Murray. 

John  Murray. 
PICTON,  ONT.- 

Thomas  Shaw. 


Walter  Sharpe. 
QUERNSTDN.  ONT.- 
QvieenBton   Qunrr>-  C 


G*o.  Wilson  &  Son. 


John  Arbour. 
Vital  Arbour. 
LoulB  Beianger. 
ThoB.  Bernard, 


D.  W.  Clarke  &  Sc 
John  McGourty. 
ST.  STEPHENS— 


ST,    STEPHEN-8,    N.    B,— 

Robt.   Slevenaon. 
ST.   MARY'S.   ONT.— 

Pullyblank  EroH, 
ST.  THOMAS.  ONT,— 

F.    M.    Grlffln, 
SAULT  8TE.  MARIE,  ONT.— 

I>.   McPhall. 
SB  A  FORTH,   ONT.— 


Jl— 


'.  Johni 
J.  R.  Martin, 
W.   H.   McBeth. 
McDonald  &  Hoftat 
John   Morley. 


L,  B.  Wood. 
TRE8 WATER,  ONT— 

Geo.  Bchfested. 
THREE  RIVERS,  QUE— 

Belief euille  &  Gravel. 

Teleaphoie  Dugre. 

R,  &  W.  Feron. 

Chas.  Page. 
TILSONBURG.    ONT,— 
.    C.   M.   Brookfleld. 
TOHONTO.  ONT— 

Chaa.   B.   Boone.  GS- 

Edmund  Burke. 

Clarke  &  Connolly.  11- 

Construetlng   &   Pav.   Co..   Ltd.,   1 
Toronto  St.  Fl— 

Cumming  &  Co. 

Richard  DinnlB  &  Son.  JI— 

Dominion   Pav.  &  Conlr.  Co.       11— 

ExcelBior  Paving  Co. 

B.  Gibson. 

II— 


J.  M'-Bcan.  163  Dowllne. 

Fred  McKeown. 

J.  H,  McKnlght,  13  Rose  Ave 


Hugh  Ryan  &  Co. 
D.  L.  Van  Vlack,  108 


James   Re  Id. 

VALLEY  FIELD,    QVE.- 


Tremblay  &  Frere, 
VANCOi:VER.   B.  C— 
Annairong  &   Morrison. 
ThoB.  Bradbury. 


M.  Fitzgerald. 
Wm.  Hawkins. 
Loomls  &  Sons. 


Edward  Cook. 
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CASAOA  (Cont'd). 

VANCOUVER.  B.  C.  (Cont'd)— 
W.  8.  Cook.  i 

Cook  A   Dixon. 
Comiflh  &  Cooper. 
Crowe  A  Wllsoii. 
Wm.  T.  PajToU. 
W.    a.    Fee. 

J.  D.  Fleming.  ( 

J.  Qrimtha. 
Samuel  Harrla. 
Wm.  S.  Hurat.  Ett  Howe  St. 
IroDslde.  Rennie  A  Campbell.    < 
HuKt)   F.  Keefer. 
L«r  &  Wilklnaon. 
D.  J.   HcPtial«n.  I 

Edw.  MlllUen. 
J.  J.  Nlckaon. 


Viau  &  Lochance. 

Will  lama  &  IJee. 

VICTORIA.    B.   C- 


CAHADA  /COBtfd). 

VICTORIA.  B-  C.  (Cont'd)- 
HathcwB  &  Son. 
D.   F.  McCrlmmon. 
Fred  T.  Mesher. . 
Belteringtcn  &  Dun. 

Snuier  &  Co. 
WALKERTON,    ONT.— 

B.   B.  Clement. 

3.    L.    L.loyd. 
WEST  FORT  WILLIAM.  ONT.— 

Gowanlock.    Hagiee    &    Co. 
WHITBY,   ONT.— 

ThoB.  Deverell.  Sr  1 


Robt.  Dlnadale. 
Elford  A  Smith. 
John  HaKserty. 
Hales  A  Bell. 


Kelly  Bros.  A  Co. 

W.    F.    Lee. 

ThoB.  Sharps. 
WOODBTOCK.  N.  B.— 

Albert  Bremer. 

John  G.  Hastay. 

W.  D.  Steeres. 
YARMOUTH.  N.  8- 

Petttt  A  8ell«rB. 


jbyGoogIc 


ENGINEERS,  ARCHITECTS  AND  OTHER   SUPER- 
VISORS  OF  THE  USE   OF   CEMENT. 


AT.A1IAWA 

ANNI8TON- 
Golucke  &  Co.,  Cb*a.  W.  Carlton. 
Supt. 


AlJen  W.   Haskell,  191E  Horrts  Ave. 
Julian  Kendrlclc,  Cy.  Engr. 
Chas.  Wheel ock  &  Bon. 
D.  S.  Uelmlch. 
PLOHBNCEi- 
A.  O,  NeBley,  Cy.  Engi. 


MARWELL— 

B.  p.  Thompeon,  Cy.  I 
MOBILE— 

J.  N.  Haielhurst,  Cy.  ] 


BOHler  A  BetU.  McGoi 
PHENIX  CITY— 


SEI-MA- 

Q.  K,  McConnlcic. 

Julten  Smltb,  Cy.  EnKr. 
SHEFFIELD— 

L.  8,  Proctor.  Cy.  EnKi*. 
T[;8CAJ.OOBA- 

Woolaey  Flnnell,  Cy.  Enfr. 

VInnell   ft  McCalla. 

W.  F.  HcCormick. 

Wra.  Toxey. 
T  It  SCUM  HI  A— 

W.  11.  Qlllman. 
UNION  SPHINQB- 

N,  Harris.  Cy.  Kngr. 
WOODLAWN— 

R.  D.  BettB. 

W.  J.  Parkee.  Cy.  Kagr. 


ASIZOHA. 

PREBCOTT— 

A.  B.  Mader.  Cy.  Engr. 
PHOENIX- 

W.  A.  Pariah,  Cy.  Bngr. 

Jaa.  McCrelchtoa. 

Qua  Stralti. 
TtlCBON— 

Tbo*.  Conton.  Cy.  Rnsr. 


ASKAHSAS. 


PT.  SMITH- 


ARKANSAS  (Coned). 

LAKF.  VILLAGE— 

D.  A.  aherfey. 
LITTLE  BOCK— 

Francia  H.  Conway. 
J.  H.  Haney,  Cy,  Engr. 
WARREN— 
H.  P.  O'ShlRldn. 

CALIFOKHIA. 

ALAMBDA- 

W.   R.   Poyr.er,   Cy.   EagT. 
BA  KERB  FIELD— 

Chaa.  H.  ConHdon. 

J.  L.  Evana,  Cy.  Engr. 

H.  R.  Macmiirdo. 

M.  A    Macmurdo. 
BERKELBT- 

F.  S.  Edlneer,  Browdlch  St. 

Chaa.  L.  Hum"         ~      ~ 
BOWBRS- 

R.  M.  Vail. 


[ugtlnB,  Cy.  Bngr. 


A.  T.  Smith,  Cy.  Bngr. 

EUREKA— 
W.   C,   Elsemore,  Cy.  Engr. 


B.  G.  McDousall. 
A.  C.  Schwartz. 

J.    Tllman,    Cy.   Engr. 
IIANFOBD— 

D.  Bromfleld,  Cy.  Engr. 

R.  W.  French. 
KERN— 

W.  C.  Ambrose. 
KINOSBURY- 

LONO  BEACH— 
W.  A.  Foster,  Cy.  Engr. 

C.  Goucher. 

D.  A.  Sovereign. 
LOS  ANGELES— 

Hagen  E.  Aba.  3SS  Byrce  Bldg. 
W.  Basselt.  136  Douglaa  Bldg. 
K.  M.  BogBB.  536  atimaon  Blk. 
L.  Booth  &  Bona,  338  N.  Main. 
Donald  W.  Campbell, 


L.  Friel,  ni  Wilson  Blk. 
Harry  Hawgood,  3U  Bradhur] 
Johnson  &  Catey.  308  E.  Bth. 


Blk. 


I.  Krempel  &  B 

J.  D.  LIppIncott. 

Morgan  &  Walls,  232  W.  Main  Bt 
Frank  H.  Olmsted, 
a.  Purcell,  412  WIlcoi  BIdg. 
J.  H.  Quinton. 

■J.  D.  Schuyler.  401  Douglas  BIdy. 
Skinner  &  Ulller,  S20  Stimson  Blk. 
Harry  F.  Stafford,  Cy.  Bngr. 


i.,Coo>^lc 
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CAIIPORNIA  (Cont'd). 

IjOB  ANQSLBS  (Cont'd)— 
R.  C.  TraegHT.  ZIG  S.  Hill. 
H.  P.  Vlneent. 


MERCED— 
H.  H.  Henderson. 
Chaa.  D.  Martin,  Cy.  BnKr. 


MODESTO— 


B,  R.  Davlason. 
NAPA- 

O.  H.  Buckmnn,  Cy.  EiiBr. 
NATIONAL  CITY- 

H.  N,  Savage. 
OAKI^NI)- 

A.  I<.  Adams. 

C.  H.  nardroan.  90C  Bay. 
W.  F.  Bardinan.  906  Bdy. 

R.  M.  Cltment.  Macdonoush  Bldg. 

Ganlon  &  Wilson,  11-1!  MacDonough 
Bldg, 

O.    E.   Fofg,  IIXH  Bdy. 

J.   W.  Gr«y,  9?J  Linden  St. 

Walter  J.  Mathew-s.  *>9  Bdwv. 

M.   K.   Miller,    Macnnnoiish  Btdg. 

T.  W,   Morgan,  1094  Bdy. 

James  Stanley.  1288  Clay  St. 

J.  11.  Treadwell.  970  Center. 

Fr.'d  C.   Turner.  Cy.   Engr. 
PASADENA— 

T.  D.  Allen.  Cy.  Engr. 

W.  B.  CInpp. 

Henry  Bnmel. 
POMONA— 

W.  H.  Samlera,  Cy.  Engr. 

A.  W.  WdRht. 
RED  BLLTi'— 

Wm.  F.  Limning,  County  Surveyor. 


W.   A.    NiPholB. 
RIVERSIDE- 

J.  W.  JohnHon.  Cy.  Engr. 
S4CKAMENTO— 


F.    Scliardin,    A. 

JiiE.  Si-adlcr.  A. 
flAN  BERNAKUINQ- 

L.  Cook. 

J.  C.  Shepard. 
BAN  DIEOO— 

a.  A.  D'Hemecourt.  Cy 

W.  8.  Hlbbard. 

W.  Qualle. 
HAN  FRANCISCO-  ■ 


F,  J,  Baker  &  Co..  3^  Montgomery 


C.  B.  Besore.  927  Market. 
Bernard  Blenefeld,  Crocker  BIdg. 
niias   &    Favlllc,   12Ce   C.    SpreckelB 


CAUFOSHIA  (Cont'd). 

N  FRANCISCO  (Cont'd)— 

.  B.  Bnwera.  101  S&nsome  St. 


R.   E.    Browne.   Nevada 
Chas.  J.  I.  Devlin.  3(6  Larkln   St. 
Double  &  HlckB,  Mllla  BIdg. 
Dundon  Bridge  A  Const.  Co.    F 

E,  J.  Cahlll.  KB  Calif.  St. 

F.  A.  Clark.  430  Calit.  St. 

L.  M.  Clement,  Crocker  Bid' 
Cobb  A  Ileeselmeyer;  421  Mai 
D.  L.  Cochorn,  ""  "-•—   — 
H.  D.  Connlck. 

J.  B.  Cowden,  ! _.. 

George  Davidson.  B30  Calif.  St. 
Dlllman    &  Wallace,    722  Montgom- 
ery St. 

Bobert  HcF.  Doble,  314  Enyw&rd 
BIdg. 

Donham  &  Herrman,  328  Montgom- 
ery St. 
W.  R.  Eckart.  Nevada  Block. 
J.  W.  Ferns,  330  Snnsome  St. 
Fulton  Eng.  &  Ship.  Building  Wks. 

P 

H.  D.  Gates,  ai  Lyon  St. 

J.  T.  aibbB.  612  Clay  St. 

R.  H.  <3oodwln.  240  Montgomery  St. 

C.    E.    Grunsky,    Cy.     Engr.,      City 

~  .'aid  C.  Ouruoe.  City  Hall. 


:.  F.  Haas,  ! 


Hem< 


some  St. 


R.  J.  HIIIIb.  531  Calif.  St. 

S.  O.  Klndes,  330  Market  St. 

C.  H.  Holcomb,  319  Parrot  H 
William  Hood,   1  Montgomer' 

A.  M.  Hunt,  331  Pine. 
K.  C.  JontiB. 

N.  B.  KellOKF.  420  Calif.  St. 
P.  S.  Lamar.  927  Market  St. 
W.  G.  Lockhardt,  71  Stevens 
J.  T.  Mnddock.  B31  Calif.  SI. 
Marsden  Manson.  530  Cnllf.  St. 

E.  W.  M —  ~      ■    "■ 

Samuel  1 

BIdg. 

D.  E.  Melllss.  53i>  Sacramento  St. 
G.  H.  Mendell.  5.10  Calif.  St. 

E.  J.  Molera,  60e  Clay  St. 
W.  Morgan  Sc  Co.,  108  1st  St. 
R.  P.  Morton.  1!0  Sutter  St. 
Robert  Munch,  fiW  Montgomery  St. 
M.     M.     O'Shoughneaay,     Crocker 
R.  A.   Parker,   320  Sansome  St. 
Albert  Peasis,  307  Sanaome  St. 
Quinby   A   Hnrrelson,   Phelan. 
John   Richards,   tl  Calif  St, 

M.  F.  Relily,  53S  Kearny  St. 
J.  □.  Smith.  Hearst  BIdg. 

B.  H.  Smith,  Parrott  BIdg. 
W.  H.  Smythe,  101  Sanaome  St. 

C.  Z,  Soule,  11  Montgomery  St. 
W.  B.  Storey.  Jr.,  £41  Market  St. 
Lawrence  Thompson,  BIS  Geary  St. 


Vlvler  &  Leopolds,  124  Sansome  St. 

Otto  Von  Geldern.  Flood  BIdg. 

B,   Von  Homeyer.  Claus  Bpreckela 

BIdg. 
A.  W.  Von  Schmidt,  808  Montgoro- 


ENGINEERS.  AECHITECT8,  ETC. 
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CALIFOBHU  (Cont'd). 

SAN  FRANCISCO  (GonftI)— 

D,  D,  Wnss.  So  E.  South  St. 

J.  D,  Wept,  531  Calif.  St. 

J.   R,   WIlklnEon,   4th  ft  Townsend 
Bt, 
SAN  JOSB- 

C.  M.   Harker. 

ThoH.  H.  PlepBrn,  Cy,  Engr. 
SAN  mis  OBISPO— 

Geo.  tltnri-,  Cy.  Kngr. 
SAN   MATEO— 

C.  E.   Moore,  Cy.  Engr. 
SANTA  ANA- 

H.  Clay  Kellogff. 

li.  M.  Swinehart.  Cy.  Engr. 


L  BARBARA- 


J.  K.  Harrlni 
John  J.  KollTBlei 
SANTA  CLARA— 
C.   B.  Moore. 


SANTA   PAULA— 

W,  W.  Orcutt,  Hardware  BlSg. 
SONORA- 

J.  G.  Hoffer,  Co.  Engr. 
STOCKTON— 

Geo.   A.   Atherlon,   Cy.  Engr. 

G™.  E.  Quail,  Co.   Engr. 

Gfo.    RiiHhforth. 
VAI.T.EJO,    CAL.— 

A.  P.  Noj-es,  Cy.  Engr. 


C.  B.  Lewi  a. 
WOODLAND— 

P.  N.  Aahley.  Cy.  Bngr. 


.-;r— 

R,   M.   Hosea. 

Gordon   L.and. 
BOULDER— 

jHmee  P.  Maxwell,  Cy.  Engr. 
CANON  CITY- 

L.  C.  Hall,   Cy.  Engr. 

RIttenhniiae  &  Bradbury, 
CENTRAL  CITY— 

Geo.  W.  Schneider. 
COLORADO    SPRINGS— 

E.  W.  Cane,  Cy.  Engr. 

H,   1.   Reld. 
CRIPPLE  CREEK— 

—  Bodflah,  Cy.  Engr. 
DENVBR- 

George  O.   Anderson,   744  Equitable 
BIdg. 

H.  A.  Aulls. 

Theo.  D.   BOBi,    A,   Equitable  BIdg. 

Dietrich  &     Mitchell,     231     Cooper 
BIdg. 

D.  C.  Dunlap,  1108  Lincoln  Ave. 

Grove  &  Walsh,   McPhee  BIdg. 

John    B.   Hunter. 

Wm.  P.  Jones,  Engr. 

P.  B.   Kidder,   A. 


COLORADO  (Cont'd). 

DENVER  (Confd>— 
Edmund  B.  Klrby,  61S  Boston  BIdg. 
Leslie  M.   Long.   Eng.   B.   P.  S. 
W,  A.  Harean,  A.  Equitable  BIdg. 
George  B.  McFadden,  1534  Chami>a 

Peter  O'Brien,  30  Railroad  BIdg. 
John  M.  Odenhelmer.  48  Tabor  BIk, 
William  Adorno  Peck,  1S43  Champa 

St. 
S.  A.  Rank.  S14  Cooper  BIdg. 
Jesse  Scobey.  31  Bank  Block. 
J,  C.   L'lrlqh,  1B28  Champa  8t. 
Henr>-  A.  Vealn.  43)  Boston  BIdg. 
Gilbert  Wilkes  &  Co..  610  Bmeat  St. 
Thomae    L.    Wilkinson,    610  Boston 

BIdg. 
J.  w.  wllHon. 
Alfred    F.    Wuensch.  827  Bqultahls 

BIdg. 
FT.^RBNCE~ 

A.  B.   McFall,   Cy.   Bngr. 
PORT  COLLINS- 

Wm.  Rial,  City  Engr. 
GOLDEN- 

Hownrd   H.   Utley,   Cy.   Bngr. 
GRAND  JUNCTION— 

David  R,  Crosby, 

Chas.  W.  Hasklll,   City  Bngr. 

B.  H.  Kern. 
GBBELBY- 

-    n  Coope 


R.  F.  Walter. 
LA  JUNTA- 

F.  T,  I.rf-wla.  City  Bngr. 
LEADVILLB- 

George  Holland.  City  Engr. 
OTIRAY— 

Rich  Whinnearh,  Cy.  Engr, 
PirEBLO- 


Wm.  Peach,  Cy.  Engr. 
REDDING— 

D.  M.  Buraon,  Cj-.  Engr. 
SALIDA— 

Henry  SI  If, 
SUGAR  CITY- 

Q.  B.  Be.iver,  Cy.  Engr. 
TELLCRIDE— 

C.   W.   GIbbs. 
TRINIDAD- 

C.    H.    Knickerbocker.    Cy.    Engr. 

Rapp  Bros. 

Nor\-al  W.  Wall. 
VICTOR— 

F.  V.  BodHsh.  Cy.  Engr, 


COHMECTICUT. 


B.   H.  Hull,  1022  Main, 

W.  B.  Palmer, 

H.  G.  ScoHeld,  Cy,  Engr. 

BRISTOL— 
A.  Wm.  Sperry.  Cy,  Bngr. 
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DBLAWASB. 

DOVER— 

G.  F.  MKthewB,  Cy.  EoKr. 
WILMINGTON- 


CONNECTICUT   (Cont'd). 

DANBURY— 

Chas.  O.  Brown.  Cy.  Eagr. 
DERBY- 

Dan'l   8.   BrfnBmade,   Cy.   Bngr. 
FARMINGTON— 

C.  B.  Vorce. 
HANOVER— 

Joseph  P.  L.yon. 
HARTFORD— 

Isaac  A.  Allen.   Jr..   90<  Main  St 

Henry  R.  Buck. 

Chaa.  H.  Ruoce.  Cy.  Bner. 

Luther  W.  Burt. 

Edward  W.  Busli. 

Butts  &  Crosby. 

Edwin  D.  Gravea. 

E.  H.  Judd  &  Son. 

T.  H.   McKenile. 

Henry  Souther. 
ME  RIDE  N— 

W.  S.  Clark.  Cy.  EntT. 
MIDDLETOWN— 

E.  P.  Augur,  Cy.  Bngr. 
Geo.   W.  Bishop,  129  Main. 

NAUGATfCK— 

Geo.  C.  Ham.  Cy.  Engr. 
NEW   BKDFOUD— 

K.   C.   P.   Coggeshall. 
NEW  BRITAIN— 

W.  W.  Caldwell,  Cy.  Engr. 

F.  H.  Oldershaw. 
E.  Small  &  Co. 

NEW  HAVEN— 
James  P.   Bogart.   82  Church  St. 
J.   E.   Buddlngton,  82  Church  St. 
*.   E.   Hill.   82  Church   St. 

.   Kelly,   Cy.  Engr.,  City 


Hall. 

C.  H.   Nichols,  S65  Chapel  Bt. 
Nichols  &  Potter,  4!  Church  St. 


arles.   70  Church   St. 
~.    ...  onerry,  82  Church  St. 
NEW  LONDON— 
Geo.    K.    Crnndftll. 
W^ter  H.   Richards,   Bngr.   Water 

NORFOLK— 

Edmund  Brown. 
NORWALK— 

Chafl.  N.  Wood,  Cy.  Engr. 
NORWICH- 

Chas.  E.  Chand 
BOCKVILT.B— 

H.  D.  Card. 
BHELTON— 

D.  E.  Brlnsmade,  Cy.  Bngr. 
SOUTH  INGTON— 

F.  H.  McKenile.  Cy.  Engr. 
SOUTH  NORWALK— 

I.  N.  Wood,  Cy.  Bngr. 
BTAMPORD- 

W.  B.  Cochrane. 

Harold  A.  Parsona.  Cy.  Bngr. 
WALLI NQ  F  ORD— 

J.   M.    MoKenzle,    Cy.    Bngr. 
WATERBUBY— 

Robt.  A.  Cairns,  Cy.  Engr. 

Arthur  J.  Patton,  S3  Bank  St 

W.  O.  Smith,  IW  Grand  Bt. 

Hugh  Thompson,  i7  W.  Main  St. 

Welton  &  Bonnett,  77  Bank. 
WILL  IM  ANTIC— 

H.  D.  Card. 

Robt.  Fenton,  Cy.  Engr. 


Frank   R.    Carswell. 

T.  C.  Hatton. 

Theo.  A.  Lelsen,  Park  Engr. 

E.  L.   Rleo,  Jr. 

DISTRICT  OF  COLDVBU. 

WASHINGTON— 
Walter  Atlee.  SU  I£th  Bt.  N.  W. 
H.    K.    Avarlll    A  Co.,    Ifil  F    St.. 

N.  W. 
James  Berrall,  930  F  St..  N.  W. 
Samuel  BooteB.  1411  F  Bt,  N.  W. 
Alexis   L    P.    Coates,    £13    15tti    St, 

N.  W. 
Henry  Ives  Cohh,  A. 
Richard    P.   Crenshaw,    IGOi    Q  Bt. 

N.    W. 
George  W.    Domer,   107    Louisiana 

Ave.,  N.  W. 
Edward  G.  Emack,  902  F  St.  N.  W. 
Engineer  Department    District    of 


Howell  &  Taylor.  £06  12th  St.,  N.  W. 
John  C.  Long,  (DO  F  St.,  N.  W. 
W.  M.  Polndexter,  SOS  nth  St. 
EwBid  Schmidt.  223E  Itth,  N.  W. 
James  KnoK  Taylor,    Sup.    Arch., 

W.   H. 
Ry. 

FLORIDA. 

DIINBDIN- 

C.  G.  Force. 
JACKSONVILLE— 

C.  W.   Brown.  Cy.   Engr. 

Wm.  F.  Colter. 

J.  Francis  Le  Baron. 

Frank   V.    Newell,   A. 

Plilllp   Prioleau. 
KEY  WEST- 

Wm.  H.  Owynn. 
OCALA— 

George  McKay.. 

James  Mooihead.  Cy.  Engr. 
ORLANDO— 

Hnrry  C.  Sloan. 
PENSACOLA- 

W.   F.  Lee.  Cy.  Enfr. 
TALLAHABBE— 

Overton  Bernard. 
TAMPA- 

Fred   T.   Warren,    Cy.    Bngp. 


GEOSOIA. 

AMERICUB— 
Jno.  B.  Ansley,  Cy.  Engr. 

ATHENS— 

J.  W.  B«nutt,  City  Bbci. 

ATLANTA— 
Britt  &  Morris,  A.  40  Whitehall  St. 
R.  N.  Clayton.  Cy.  Bngr. 
Geo.  H.  Crafts,  IM  Fonreat  Av*. 


jbyGoogIc 


BNGINEBES.  ARCHITECTS.  ETC. 


GEORGIA  (Cont'd). 

ATLANTA   (Cont'd)— 
Willla   F.    Denny,    A,   «    Edulti 

BldK. 
J.  H.  Di 
J.  W.  Go  .. 

hall  St. 

Hall   Bros.,   409-U-lS  Temple  Ct. 
-..  Puqui. 
"    Tttl 

™l....,  ... 

!.  WllBon,  Aaat.  Cy.  Bngr. 
AUGUBTA- 
A.  H.  Davanport 


BRUN8WICK- 
W.  C.  Anderson. 
C.  T.  Wylly.  Cy.  Bngr. 

cartersville:- 

R.  R.   Smith. 
J.  E.  Wlkle.  Cy.  Engr. 
CEDARTOWN— 

C,  R.  PIttmftn,  Cy.  Engr. 
COLUMBUS- 

D.  W.  Ch&mpagne. 

Bobt.  I,.  JotinBon,  Cy.  Sagr. 
GAINEaVILLB— 

W.  Wright,  Cy,   Hngr. 
GRIFFIN— 

W,   M.   Holman,   Cy.   Bngr. 
MACON- 

J.   W.  .Wilcox.   Cy.   BngT. 
MILLKDGE  V 1 LLE— 

O,  M.  Cone,  Cy.  EnCT. 
8AVANNAH- 

W.  W.   Heeeman. 

Percy  Sugflen,  IM  Bryan. 
TALLULAH  FALLS— 

A.  R,  Gllchrlat. 
VAUDOBTA- 

W.  H.  Qalney,  Cy.  Bngr. 
WASHINGTON- 
J.  W.  Qolucke,  A. 

hawahut  islands. 

HONOLULU— 

Huston    Campbell,    Anft    Siipt. 

P.  W.  ^J 

Dickey  ft  Newcomb. 
Howard  &  Train. 
L.   B.   Kerr. 
George  W.  Page. 
O.  G.  Taaphagen. 

IDAHO. 
BOISE  CITT- 

B.  G.   Eagleson,  Cy.  Engr, 

CALDWELL— 

Hedden.  Cy.  Engr. 
LEWI8T0K— 

Bneat  HcCnllongli,  City  Edit. 

MOSCOW- 

D.  W.  Hannah,  Cjr.  Bngr. 
POCATELLO— 

V.  Roader.  Cy.  Bngr. 

Oscar  Sonekalb. 
BHOBHONE— 

J.  W.  Waldron. 


ILLINOIS. 

ALTON— 

J.  W.  Dickson,  Cy.  Engr.,  of  Ven- 
ice, III. 

Elmer  Rulledge,  Cy.  Engr. 
ARCOLA— 

Wm.   Loitgh. 

Jerry  McDaniel.   Cy.  Engr. 

Chas.  Wesch. 
AliBTIN- 

H.irry  A.  Potwln. 
AURORA— 

H.  D.  Hallett. 

M.  a.  Stolp,  Cy.  Engr. 
BATAVIA- 

E,  K.  Merldeth,  Cy.  Engr, 
BELLEVILLB- 

BELVIDERE-^ 

W.  M.  Marean.  Cy.  Bngr. 
BEMENT— 

W,  J.  Day,  Cy.  Bngr. 
BLOOMINGTON- 

A.  H.    Bell. 

iH.  Btmliaiii. 
.  Foleoni,  Cy.  Engr, 
J.  G.  Melluiah. 
CAIRO— 

J.   S.   Jenkins,    lOoG    Comnurcial 

Kelly  &  Kersener. 

Wm.  Thrupp,  Cy.  Engr, 
CANTON— 

Geo,  W,  Chandler.  Cy,  Engr. 
CHAMPAIGN— 

I.  O,   Baker. 

w.  H.  Tarrant,  Cy.  Engr. 

J.  D.  Wallace. 
CHARLBSTON- 

Ed  Millar. 

Cole  Wainsley. 
CHB8TBR- 

B.  N,   Thompson,  Cy.   Bngr. 
CHICAGO— 

Herman    B.    Abbott,    1300  Michigan 


Carl    M.     Almqulst,     A.    S02     Opera 


J.   W.    Alvi 

Charles  O. 

Bldg 


,   1603  Fisher 


Oeorge  R.  Tmalt,  Cy,  Engr. 


Blon  J.   Arnold,   Marquette  BIdg. 
Sam'I    G.     Artlngstall,      140     RIalto 

Bldg. 
Burton  J.    Ashley,  1302  Michigan, 

H.  L.  Bailey,  City  Hall. 

H.    F,    Baldwin.    Chf.    Engr.-    C.    * 
A,   R.   H. 

Bates  &  Rogers  Construction  Co,, 
1103  Hanhattan  Bldg. 

Geo.    Beaumont,    A.,    Cb    Dearborn 

W.  A.  Bennett,  Security  Bldg. 
Olo(  Benson   &  Co,,   401,  91  Doar- 

Carl  Binder,  SIB,  lOB  Randolph. 
Herman  H.  Bremer,  715.  100  Wash- 
ington, 

John  Bnmner,  so  Wanbansia  Ave. 

A.  W.   Buckley,  A, 
D    H.  Burnham  &  Co,.  A..  Rookery 
Bldg. 

A.  Hugo  CedMberg,  1405  Old  Col- 
ony Bldg. 
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ILLinOIS  (Cont'd). 

CHICAGO  (Confd)- 
CharLcE  A.  Chapman,  IIU.  2M  Dear- 


.   L.  Condron.  IIX  Monadnock 
an  E.  Cooley,  713.  H  Qulncy. 


Wnllpr    V.    Curlls,    547,    2*4     Dear- 

W,    E.'  DHiirhy.    Chf.    Bngr.    C,    R. 

F. '  E.    DavidBon,    311    Clly    Halt. 
— .  S,  Dawley,  Chf.  Brgr.  C.  &  B. 


I.  R.  R. 
Dli^kmnn   &   ) 
try  BldK, 


.  W.  Dorr.  8D4.  SM  Dearborn. 
e  Doty,  P.  O.  Pullman, 
lecrfnn  Contract  Co.,  J34  Chi- 


John  Erloson,  Clty'Engr. 

■Wm,  B.  Kwlng,  1700  Marque 

tte  Bldg. 

F.    W,  PlHher,    A.  A  E.,  91. 

PrIU  Folti,  A. 

Fiominnn  &  Jebsen,  A. 

FroHt  ft  Granger.   A,   The  Temple. 

Fiiehrman  ft  Hopke.  401.  132  Clark. 

Juhn   H.   Glendcnlng.   1U2  Monad- 


F.  Hnll.  Chf.  V.ngT.  Monon  Ry, 
HallstE'd   ft    McNaugher.    1121     The 

RtHikery. 
Jlio.    Harvey,    A  .   SSth   andAve.    H. 
I.*e  E.  Holdcnrelch,  541  The  Rook- 

ery- 
GotJleh  Helmbuoher,  1341.  304  Dear- 

C,  D.  Hill,  Rngr.,  Board  of  Loc. 
Imp.,  City  Hall. 

Ullr  ft  Grant.  1640.  7S  Denrborn, 

HIM   ft  WiUtledorf.  A. 

Holablrd  ft  Roche,  A.,  1014  Monad- 
nock Bldg. 

W.  M,  HuBhea,  1511  Gt.  Northern 
Bide, 

Hiiehl  ft 


BIk. 


A.  Metropolitan 


Robert    W.    Hunt    A    Co.,    121    The 

Rookery. 
R.  C.  Huston  ft  Co.,  HS,  100  WttBh- 

InKIon    St. 
Jenny   ft    Mimdie,    New    York    Life 

BIdK..  A. 
T.  T.  Johnston. 
G.  8.  Klngaley.  401  S  '  "    " 

(ieorse  O.   '-' ■'" 

E.  R.  Kro 

Robprt  Kunstmnn,  84  Adams  St. 

Francois   La   Polnte   ft   Co..    20,   177 


ILLIHOIS  (CoIlt'd^. 

CHICAGO  (Confd)- 
Henry  W.  Lee,  41  Arcade  Bids. 
Loula  Lehle  ft  Bon,  A. 
Almon  C.  Libby.  1770.  84  Van  Bui-en. 
MacRitchle  ft  Nlchol.  TU.  a  Qulncy 
Jame«  E.   Maloney.  712,   a   QulDO-. 
Philip  J.  Markmann,  lOlS,  172  T"     ' 


Thon 


B  W.  Marshall,  133«,  304  Dear- 


W.     Morana,    ISO.     1244    Marquette 

Bldg. 

Geo.  CHdo^an  Morgan.  169  Jack- 
son B. 

Alfrpd    Mnsy.    1400.    84  Van    Buren, 

U.   L.    Newhouse,  4^30  pTBlrle  Ave. 

Frank  V.    Newell,    78   iJlSalle  St. 

L.    A.    Nichols.    1538   Monadnock, 

Alfred    Noble.    1742   Monadnock. 

Gordon  H.  Nolt,  133(1.  204  Dearborn. 

F,  E.  ParadlB,  Chf.  Engr.  Chicago 
Ter.  Transfer  B.  B.  Co. 

>I,  W.  Pnrkhurst.  Engr.  Bridges  ft 
Bldg..  111.  Cent,  R.  R. 

Norman  S.  Fatton.  A..  115  Monroe 
St. 


Plttahurg  Tenting  Laboratory,  17B0 

Monadnock, 
Pond  ft  Pond.   A,  Stelnway  Hall. 
B.  PotlB.  Chf.  Engr.  III.  Tel.  Conat. 

Co.,  7S4  Rookery. 
Philip  Potter,  I4ifl,  JIM  Dearborn. 
Ambrode  V,  Powell.  IOCS,  138  Wasli- 

Purdy  ft  Henderson.  USS  Monad- 
nock. 

Alex.   C.    RIdeout,   99  Randolph. 

Rltler  ft   Mott.   1338.    S04   Dearborn. 

Charles  N.  Roberts,  7I».  97  Clark. 

Vcrtaa   B.   Roberta,    709.  97  Clark. 

Wm,  H,  Roney,  760  Monadnock 
Blk. 

Wm.  H.  ■%osecrans,  14Ca  Monadnock 


Emll     Rudolph.    408    Opera    H  ouae 

Bldg. 
Ballch  ft  Co.,  802  Monadnock  Blk. 
Sargent  ft     Lundy,  lCOO-46  E.     Van 

Buren  St, 
Julius  Schaub.  16S0  Monadnock  Blk, 
The   Schener   Rolling  Lift   Bridge 

Co..  lillS  Mondanock  Blk, 
Richard  B.  Schmidt,  163  Randolph 

St. 
Carl  E.  Schulze.  903,  109  Randolpb. 
E.  C.  ft  B.  M.  Shankland.  S16  The 

Rookery. 
Bhcpley,  Butan  ft  Coolldge,  A. 
L,   K.  Sherman,  4«6  LaSalle. 
W.  S.  Shields,  1715  Marquette  Bldg. 
Edwin   M.   Smith,  3147  Vernon. 
Wm.  Sooy  Smith  ft  Co.,  733  Stock 

Exchange,   108  LaSalle. 
W^  L.     Stebbings,    113     Monadnock 


Blk. 


ENGINEERS,  ARCHITECTS.  ETC. 


ILLINOIS  (Cont'd). 

CHICAGO  (Confd)- 

AuKust  K.  Sleln.  134Z  W.  Western. 
Charles  L..  Strotwl.  1714  Monadnock. 
George     W.      SturlevaiH,      Jr.,     908 

Fisher   Bidg. 
H.    S.    Toby,  A. 

Sturtevant  &  Todd,  1ZCI8,  2TT  Dear- 
Lei  and  L.  Summers, 


A.    Treat,   A.,  1507    Fisher 

J.  Tullock,  1742  Monadnock 

■30     "Onlty 


Bldft. 
Alonzo  J.  T 

Bldgr. 
Morrison      I 

Bids..  A. 
Miii-tln   Van  Allen.  S.  69  Dearborn, 
H.  E.  Vanderllp.  304,  134  Monroe  St. 
G.   W.  Vautthn.   247B  Archer  Ave. 
J.    H,    Wagner,   81   Portland   Blk. 
T.   J.    Waters,  Chf.  Engr.  Board  of 

Education. 
Weston     Bros.,    711     Mer.     Loan  ft 

Trust  BIdg. 
EdwRrd   P.   Wheeler,   1400,  S*  Dear- 

W.  H.'  Wheeler  &  Co.,  1400  Old 
Colony. 

D.  J.  Whittemore,  chf.  Eng.  C,  M, 
&  St.  P.  K.  R. 

K.    B.   Wllc-oi,   City  Hall. 

Benezette  Williams.  SDl,  l&S  LaSalle. 

Carl  B.  Will  lame,  SOl,  133  LaSalle. 

Edgar  Williams.  713,  a  Qulncy. 

Robert  E.  Williams,  711.  £4  LaSalle. 

Aug.  C.  Wilmanna,  A.,  160  Wash- 
ington  81. 

Charles  Wlirnerdlng.  84  Van  Buren. 

Wilson  &  Marshall.  A..  SS  La- 
Salle St. 

Albert  H.  Wolfe,  720,  22  Continen- 
tal Bank. 

Frank  W,  Wood,  1538  Monadnock 
Blk. 


CHILLICOTHE— 

J.  H.   Slum,  Cy.  Engr. 
DANVILLE— 

Walter  H.  Martin.  Cy.  Engr. 

Chas.   Cottlngham. 
DECATUR— 

Wm.  O.   Poster.   A.,   Columbia  Blk. 

Opo.  V.   Lorlng.  Cy.  Engr. 

R.  O.  Rosen. 
DE  KALB- 

Walter  M,  Hay,   Cy.  Engr. 

L.   B.   Merrlam. 
DIXON- 

Chas.  V.  Kerch.  Cy.  Engr. 
D  WIGHT— 

Wm.  Miller,  Cy.  Engr. 
EAST  ST.  LOflS— 

Lee  Harper,  Cy.  Engr. 

J,'  N.'  Barthold,  A. 

A.  B.  Frankel.  A. 

B.  A.  Miller,  A. 
Relsler  &  Rnbach.  A. 
Harry  Singleton,   A. 


ILLINOIS  (Cont'd). 

BDWARDSVILLE- 

Chao.  Hill. 

Chas.   Pauley  &  Bon. 
C,  H.  Splllman. 
J.  H.  Thener. 
EFFIKOHAM— 
W.  E.  Lugenbeel.  Cy.  Eng. 


Henrv   Dakin,   Asst.  Cy,   Engr. 
EVANSTON— 

Chas.  R.  Ayera. 

Edgar  O.   Blake,  A. 

F.  W.  Handy. 

Myron  Hunt. 

Rolwrt  Long. 

John  H.  Moore.  Cy.  Engr. 

R,  E.  Orr. 

P.  C.  8tewart. 
FREE PORT— 

Geo.  A.  Graham.  Cy.  Engr. 

PULTON— 

James  O'Hourke.  Cy.  Engr. 

James   Pa m ell,   Cy.   Engr. 
GALESBI'RG— 

M.   J.   Blandlng.  Cy.  Engr, 
QALVA— 

C.  V.  Dickinson, 

J.  B,  Mofauley.  Cy.  Engr. 
GIBSON  CITY- 

w.  E.  De  Vore,  Cy,  Engr. 
GJLMAN- 

A.  n.  Thompson, 
GRANITE  CITY- 

Hlll  &  Klshner. 
GRATVILLE— 

Geo.  FalBih,  Cy,  Engr, 
HARVARD— 

J.  F,  Wcrtzel. 
HARVEY— 

T,  D,  Hobson,  Cy.  Engr. 
HIGHLAND— 

Louis  Blattncr,  Cy.  Engr. 
HILLSBORO— 

James  A.  Davla.  Cf.  Engr. 
HINSDALE— 

F.  A.  Selber.  Cy.  Engr. 
HOOPE3TON— 

Chas.  Ernst,  Cy.  Encr. 

JACKSONVILLE— 
C.  W.  Brown,  Cy.  Engr. 

JERSEYVILLE— 
A.  N.   Embley.  A. 
Wm.  Kmbley,  Cy.  Engr. 

JOLIET- 


..  Steve 


1.  Cy.  E 


C.   O.   Calahan,    Aset.   Engr. 
KANKAKEE— 

R.  D.  Gregg,  Cy.  Engr. 
KBWANEE- 

John  Eaton  Shepardson.  Cy.  Engr. 
LACON- 

,  F.  Wlghtman,  Cy.  Engr. 


Coogic 
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I.ASAI.I.E;— 
E.  J.  NoonBn,  Cy.  Enrr. 


C.  M,  Rlekard. 
LBMONT- 


D.  L.  Braucher. 

1.  M.  Deal. 
LOCKPORT- 

Htram  Edus.  Cy.  Ensr. 
MACOMB— 

Cepha»  Holmes,  Cy.  Engr. 

W.  B.  Holmes.  A. 
MATTOON— 

A.   C.   LoomlH. 

W.  Ed.  Millar.  Cy.  Engr. 
MOLINB- 

Olof  Z.   Cervltt,    Arch. 

H.  G.  Paddook,   Cy.   Engr. 
MOMENCE— 

J.  L.  Clark. 
MONMOUTH- 

Prof.  T.  8.  McClanahan. 

J.   Ed.  Miller.  Cy.  Engr. 
MO  NTI  CELLO— 

W.   F.  Lodge. 

J.   W.    Wiley,   Cy.   Engr. 
MOUNT  CARROLL— 

W.  E.  Wller. 

John  H.  Warfleld,  Cy.  Engr. 
NORMAI^ 

Jas.  G.  Mellulsh,  Cy.  Engr. 
OAK  PARK- 

R.  A.  Carpenter.  Cy.  Engr. 
OTTAWA— 

J.  P.  Rlcbardaon,  Jr. 

W.  E.  Stucker. 

Keaaon  White. 

Chaa.   F.   Wilson,    Cy.   Engr. 
PARI8- 

W,  C.  Lemen,  Cy.  Engr. 
PEKIN— 

D,  H.  Janaon,  Cy.  Engr. 
PEORIA- 

C.  O.  Anderson,  U  Arcade  Bids. 

H.  E.  Beaaley,  Cy.  Engr. 

Henry  Coasena.  t»  Keetale. 

C.  M.   Dolan,    OS   Hancock   BC. 

W.  C.  Evans,  100  T.  M.  C.  A.  Bldg. 
Horman  &  Hewitt.  Arcade  Bldg. 

D.  H.  Maury,  la  N.  Jerterson  Ave. 
Nathaniel     B.    Perry,    507     Niagara 

BIdK. 
PETEHSBUHG— 

Charles  Anderson. 

Wm.    Leataon. 

Geo.  W.  Smith,  Cy.  Engr. 
PONTIAC— 

P.  P,  Knight,  Cy.  Engr. 
QUINCT— 

Enoch  R.  Chatten,  Z04S  Maine. 

F.  A.  Grocer. 

FerguBon   A.    Grover.    City   Hall. 

Fred'k  Hancock,  123H  8.  Third  8L, 
Cy.  Engr. 

Geo.  Wolcotl,  2IS3  Hampshire. 
HOCKFOHD— 

Edw.  Mftln.  Cy.  Engr. 

C.  C.  Btowell,  BZ8  N.  4tb  St. 
ROCK  ISLAND— 

Wm,    A.    Darling.    County   Surv'r. 

Dracta   ft   Kema,    A..   18th   Bt.   and 
Znd  Ave. 

Wallace  Trelohler,  Cy.  Engr. 


ILLINOIS  (Cont'd). 

BuaHvrLUE:— 

John  8.  Bogby,  Cy.  Engr. 
BANDWICH— 

W.  M.  Hay,  Cy.  Engr. 
BAVANNA- 

J.  P.  Plattenbercer. 
BHB  LB  YVILLE— 

B.  L.  Brown. 

L.  E.  Fish. 
SPRINaFIELD— 

W.   H.  Conway.  104  E.   Side  So. 

Allen  Eno9. 

Frank  H.   Hamilton,   Cy.   Ensr. 
STERLING— 

John  G.  Palmer,  Cy.  Bngr. 


8ULL1VAN- 

H.  M.  Haydon. 
TUSCOLA- 

Culver  Blec.  Co. 

H.  C.  Nlles.  Cy.  Engr. 
URBANA- 

Pred  Brown. 

H.  Z.  Gill. 

Job.  W.  Royer,  Cy.  Engr. 
WAUKBGAN— 

H.  L.  Bowen,  Cy.  Ensr. 
WHEATON— 

Allen  T.  Russell.  Cy.  Ensr. 

Charles  A.  Prout. 
WHITE  HALL- 

T.  A.  Chapln. 
WILMETTE— 

V.  B.  Roberta,  Cy.  Ensr. 
WOODaTOCK— 
P.  H.  Oppergelt. 


HIDUHA. 

ALBANY- 

A.  J.  Frost.  Cy.  Engr. 
ALEXANDRIA— 

J.  9.  Humphrey,  Cy.  Engr. 
ANDEHSON— 

Morton  H.  Downey. 

Harry  H.  Rogers.  Cy.  Engr. 
AUBURN— 

J.  J.  Van  Auken,  Cy.  Engr. 
AURORA- 

A.  Gridlpy. 

Leo  Walters,  Cy.  Engr. 
BEDFORD- 

G.  C.  Houston.  Cy.  Ensr. 
BLOOM  INQTON— 

l*w  E.  Deckard.  Cy.  Engr. 
BLUFFTON— 

B.  Batson.   Cy.   Engr. 
BOONVILLB— 

Louis  Meyer,  Cy.  Bngr. 
BRAZIL— 

John  Gooden,  A. 

John  Murphy. 

D.  A.   Bherfey,  Cy.  Bngr. 

QuB  Stevenhart. 
BROOKVILLB- 

Chas.  Bradbum. 

John  Burkhart. 

Jos.  Dudley. 
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IKDIAITA  (Cont'd). 

CANNRLLTON^ 

Geo.  Hlnto.  Cy.  Enfr. 
COLUMBIA  CITT- 

ArvllJus  N,  Miller.  Cy.  Engr. 

Bph,  K.  Strong. 
COLUMBUS- 

Levi  IleK^,  Cy.  Eac<*. 

W.   H.   Right. 
CONNEHBV1LI.E— 

Karl  Hanson,   Cy.   Engr. 
CRAWFORDSVILLE— 

Fred  Hoffman. 

E.  B.  aimpaon,  Cy.  Bngr, 
Jam  en  M.  WauKh. 

CKOWN  POINT— 

Geo.  W.  Plsher. 

Prank   Knight. 

Frank  Melzter,  Cy.  SngT. 
DAN\'IL.LE— 

~"     .   F.   Franklin,  Cy.   Engr. 
LTIIR— 
B.   KnolT.  Cy. 
.   H.  Nlbllek. 
DELPHI— 

John  W.  Fawcett. 

Wade  P.  Thompson,   Cy,  Bnglneer. 
DUNKIRK— 

W.  H.  Badders,  Cy.  Engineer. 
BAST  CHICAQO— 

T.  W.  Fisher,  Cy,  Engr. 
BDINBURG— 

F.  M.  Cutalnger,  Cy,  Bngr, 
ELKHART— 

D.  F.  Cordrey. 

L.   E.   Hitchcock,   Cy.  Engineer. 
ELWOOD— 

John  Ftnap,  Jr.,  Cy.  Engiaeer. 
BVANSVILLE— 

Chas,  C.  Genung,   Court  House. 

James  D.  Baunders,  110  U.  3d.  St. 

Miles  L.  Saunders. 

Christian  Wunderllch,   Cy,   Bngr. 
FORT  WATNE— 

F.  M.  Randatt,  Cy.  Bngr. 
FRANKFORT- 

Chas,  B.  Cheney,  Cy.  Eagr. 
PRANKLIN- 

E.  L.  Mlddleton,  Cy.  Engr. 
Jno.  B.  Josepb.  Co.  Engr. 

GAS  CITY- 

J.  J.   Leonard,   Cy.Englaeer. 
GOSHEN- 

John  L.  Cooper,  Cy.  Engr. 
ORE  E  NC  A  HTLE— 

Jas.  Denny.  Cy.  Engr. 
GREENFIELD— 

L.  T.  Lewark,  Cy.  Engr. 
GREEN  8BURG— 

J.  W,  Craig.  Cy.  Engr. 

Harry  Sandusky. 

Clyde  Staag. 

I.  A.  Staag. 
HAMllOND- 

E.  W.   Bump. 

J.  F.  Hutton, 

P.  J,  Lyons,  Cy,  Engr. 
HARTFORD  CITY— 

Obo.  T.  Fulton. 

W.  H.  Harley,  Cy.  Engr. 
HUNTINGBURGH- 

Henry  Berger.  Cy.  Bngr. 
HUNTINGTON- 

Frank  Guthrie,  Cy.  Engr. 


□TDIANA  (Cont'd). 

INDIANAPOLIS- 

Clutdea  Csiroll  Biown,  85  Com- 
THerciol  Club  Bids. 

B.  H,    Brubaker   &   Co.,   A.   &  B., 

Stevenson    BIdg. 
T.  R.  Christian,  IZM  Beville, 
R.  P.  Daggett  &  Co.,  A. 
Lewis    K,     Davis,     113    Monument 

Place. 
Morris  M.  Defrees.  C2  Ingalls  Blk. 
Chan.  O.  Elliott.  E,  E.,  Ml  Baldwin 

W.  K.  Eldridge,,  Stevenson  BIdg, 
Hervey  B.  Fatout,  Room  ItO  1-S  N. 

David  I.  Gibson,  A.  Law  BIdg. 

John  J.  Halnnworth,  IN  Commer- 
cial Club   Rldg. 

Jeup,  Moore  &  Minor,  Ind.  Truat 
BIdg, 

Jos.  Laycock,  ZE  W.  Washington  St. 

Henry  A.  Mansdald,  lOCrl  Stevenson 
BIdg. 

A.  P.  McCarthy,  IGIB  Deloss. 

W.  Scott  Moore  &  Son.  A. 

Jas.  p.   Nelson,  Cy.  Engr, 

C.  A.  Paquett,  Delaware  &  South 
Streets. 

J.  Clyde  Power.  13  Court  House. 

Adolgih  Scherer,  A. 

Wm.  C.  Smith,  E!  When  BIdg. 

Wm.  P.  Smith.  154  B.  CourtBt. 

Vonnegut  &  Bohn.  A. 

Frank  Woodbrldge.  30,  120  B.  Mar- 
ket St. 
JABPER- 

T.  R.  Wilson,  Cy,  Bngr. 
JEFFBR80NVI LLE— 

Victor  W.  Lyon,  Cy.  Bngr, 
JONEBBOHO— 

A.  Smith,  Cy.  Engr. 
JUDSON— 

Wm.   Barry,  Cy.  Engr. 
KE  ND  ALLVILLE— 

Henry  Bortner,  Cy.  Bugr. 
KENNARD— 

H.  Lockridge,  Cy.  Bngr. 
KNOX— 

J.  A.  Gamer. 
KOKOMO— 

James  F.  Bruit. 

Jacksnn  Morrow,  Cy.  Bngr. 

A.  W,  Smith. 
LAPATBTTE— 

W.  K.  Hatt, 

D.  B.  Luten. 


Oeo.  H.  Stevenaon. 

C,  L,  Wagstoff. 
LAPORTE- 

A.  J.  Mammero,  Cy,  Bngr. 

Hiram  Burner. 

H.  J,  Hencock. 
LAWRENCEBURQ— 

G.  W,  LoebM-,  Cy.  Engr. 
LEBANON— 

John  Ful wider,  Cy.  Bngr, 
LIGONTER— 


R.  B.  Jeanerette. 
LINDEN- 

J.  H.  Fisher,  Cy.  Engr. 
LINTON- 

P.  A.  Gageby,  Cy.  Engr. 


I.,  Cookie 
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INDIANA  (Confd). 

.  RTSING  BUN- 

Oeo.  B.  Olbaon's  Sana. 

HuntT,  Harris  &  Co. 
ROCKPORT- 

A.  II.  Kennedy. 

Thos,  Oldham,  Cy.  Engr. 
ROCHESTER- 

CurUs  Gosa.  Cy.  Kngr. 


die  iBland. 
Henry  F.   Coleman.  322  3d  9t. 
W.  A,  Oamer.  Cj-.   Engr. 
H.  W.  Trnutman. 
LOWELL— 
James  Unrrlaon,  Cy.  Engr. 


A.  R.  SmICh. 
MARTINSVILLB- 
Fred  CunninBbam,  Cy,  Engr, 

C.  G.  H.  Gosa. 

MICHIGAN  CITY— 

C.  E,  Combs, 

H.  M.  Miles.  Cy.  Engr. 

John  WlnkelwItB  &  Co. 
MITCHELI^ 

"■■    L.  M.  James.  Cy.  Engr. 


MUNCIE— 


.   Hefel,    Little  Blk.,   an  1-2 

Cy.      Engr..     Court 


NEWBliRG— 

Rtchnrd  Hunlron, 
NEW  CARLISLE— 


J.  A,  Mitchell. 
NORTH  SALEM— 

J,  T.  Byroate.  Cy,  Engr, 
NORTH  VERNON— 

W,  R,  Prnther,  Cy.  Engr. 
OTTERBEIN— 

W.  8.  Vandervort.  Town  Engr. 


Michael  Horan,  Cy,  Engr. 

Peter  Kellv.  Co,  Surv. 

E.  N,  LHvmk'.  A. 
PETERS HfRG— 

Wm.    FlPklln. 
PLYMOl'TH- 

John  Butler.  Cy,  Engr. 
PORTLAND— 

A.  J.  Frost.  Cy.  Engr. 
PRINCETON— 

G.  M.  Emmemon.  Cy.  Kngr, 

E,  E,  WnllB.  Co.  Engr. 
RENSSELAER- 

II,    L,   Giimble,    Cy,    Engr, 

J.  C,  ThrawlB. 
RiniMONn— 

Saokelt  &  Howard. 

H.  L-  Woliber,  Cy.  Engr. 


RUaHVILLE— 

William  Dill. 

Geo.  R.  Kelley. 

Lon  F.  Stewart,  Cy.  Engr. 
SALEM— 

John  Prow. 
SELLERSBURG- 

L.    Early   Keith.   Cy,    Engr. 
SEYMOITR- 

Geo,  Slagle.  Cy,  Engr. 
BMELBYVILLF^ 

J,  H,  Phillips,  Cy,  Engr. 
SOUTH  BEND— 

A.  J.  Hammond,  Cy,  Engr, 
John  F.  Melgban. 

SOUTH  PERU- 

Peter  Kelly,  Cy.  Bngr. 
BPENCER- 

T,  Guy  Plerson. 
BULLIVAN- 

Dlok  Bailey.  Cy,  Engr. 
TELL  CITY— 

J.  M.  Cooper  &  Sons, 

Geo,  MInto.  Cy.  Engr. 
TERRE  HAUTE— 

W,  H,  Floyd. 

Geo.  R.  Orlmfo,  521  Ohio, 

Harris  &  Paige. 

B.  McKeen. 
Chas.  Scott. 
Geo.  H.  Simpson, 
Ralph  Sparks.  Cy.  Engr, 
Vrydagh  &  Co,,  a, 

TIPTON— 

i™  F.  Cmll.  Cy.  Kngr. 
UNION  CITY- 

S.  R.  Bell.  Cy.  Engr. 
VALPARAISO— 

Thos.  H.  Csrver. 

Chas    F.  Lembke. 

VEEDKRSBURG— 
^Bjirgner. 

VrNCENNEL 

Jere  Hershey,  Cy.  Engr. 

Jos.  Hershey. 

John  Rodgers. 

A    C.  Splker. 

J.  S.  Splker,  Cf,  Engineer. 

J.  W,  Gaddls,  A. 
WABASH— 

Robert  P.  -Woods, 

John  HUty,  Cy.  Engr. 

WARSAW— 

J.  V.  Godmnn.  Cy.  Engr. 
WASHINGTON - 

Edward  C.  Faith,  Cy.  Bngr. 

□rant  Faith. 

W.  B.  Poland. 

T,  J.  Smiley. 
WEST   LAFAYETTE- 

P.  C,  Vawter,  Town  Englneen. 
WILLIAMSI'ORT— 

Morton  C.  Andrews. 


!rgr. 
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WHITINO— 

w,  P,  Bridge. 

Jos,  Evans,  Cy.  Knicr. 
TV  INCH  ESTER— 

Chaa.  C.  Yunker.  Cy.  Ergr. 

IOWA. 


A.  Marston 


C.  E.  Edwins.  A. 

C.  E.  Riiss?ll.  Cy.  Engr. 
BURLINGTON— 

E.  A.  Steece.  Cy.  Engr. 
CEDAR  FALLS— 

M.  L.  Newton,  Cy.  Engr. 

Jas.  Roliliison, 
CEDAR  RAPIDS- 

Boyntorv  &  Warrlmer, 

O.  H.  Merldeth,  Cy.  Engr. 

5.  W,   Parsons, 
Wardle  &  Teager. 
Geo.  W.  Wynn. 

CHEROKEE- 

J.  8.  Plngrey,  Cy.  Engineer 
CI.INTON- 

Chas.  P.  Chase.  Cy.  Engr, 

Iowa  Engineering  Co. 

August  Schncll. 

6.  G.  Stiickter. 

COUNCIL  BLUFFS- 


Geo.  &,  King,  Cy.  Engr, 
W.  D,  LovelT  "--■•-■-'-  '■ 
J.  B,  Mar 


D,  LovelT,  Equitable  BIdg. 


Chas.  Wilson. 
DUBUQUE- 
E.  C.  Blake,  Cy.  Engr. 
"    1.  Slrl-'-  — 
thuw 

ebther'villb— 

R.  B.  Callwell,  Cy.  Engr. 

Jeirrlea  &  Miller. 
FT.  DODGE— 

J.  H.  Albright, 

Herbert  C,   Keith, 

C,  H.  Reynolds.  Cy.  Engr. 
GRTNNELL— 

D.  M,  Blaln,  Cy.  Engr. 
IOWA  CITY— 

Louis  E.  Lyon.  Tie  Van  Buren. 
Chas.  S.  Magowan,  Cy.  Engr. 
IOWA  FALLS— 
Wm.  Kane.  Cy.  Engr, 


IOWA  (Cont'd). 

KEOKITK— 

J.   Robs  Rol>prtaon.  Cy.   Engr. 

a.  M.  W.iikec. 
LE  MARS— 

J.  W.  Meyers.  Cy.  Engr. 
MALVERN— 

J.  Deardorf,  Cy,  Engr. 
MARION— 

Samuel  N.  Parsons.  Cy.  Engr. 
MASON  CITY- 

T.  H.  Killmai. 

I,  E.  Stanley, 

F.  P.  Wilson.  Cy.  Engr. 
MARSH  ALLTO  W  N— 

Wm.  Brenner.  Cy.  Engr. 
MISSOURI  VALLEY— 

J.  S,  Wattles 
MI'BCATINE- 

Tm.  J.  Ry&n,  Cv.  Engi. 

N^W  HAMPTON— 


OSKALOOSA- 

John  A.  Shannon,  Cy.  En| 
OTTUMWA- 

'    >.  T,  Brady,  Cy.  Engr, 


Siorx  CITY— 


J.  M,  Lewis.  Cy.  Engr. 
L,  F,  Wakefield. 
STUART- 


E.  L.  Stickney,  Cy.  Engr. 


Shaw  &  Shaw. 
WAVERLY— 

H.  S.   Hoover.  Cy.  Engr. 
WEBSTER  CITY— 

J.  R.  White. 

WHAT  CHEER- 
H.  L.  Campbell.  Cy.  Engr. 

KANSAS. 

ARGENTINE— 

J.  H.  lasley.  Cy;  Engr. 
ARKANSAS  CITY- 

J.  H.  Matthews,  Cy.  Engr. 
ATCHISON- 

Fred  Oiddings,  Cy,  Engr. 
CHANUTE- 

J.  W.   Pratt.  Cy.  Engr. 
CHERRYVALE— 

S.  L.  Hlhbnrd,  Cy.  Engr, 
CHETOPA— 

J.  M.  Baimon,  Cy.  Engr. 
CLAY  CENTER— 

Newton  Allen,  Cy.  Engr. 
CONCORDIA— 

S.  P.  McCrnry.  Cy.  Engr. 
COUNCIL  GROVE- 

T.  B,  Haslam. 
EL  DORADO— 

John  H.  Aiintin,  Cy,  Engr. 


Coogic 
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EAKSAS  (Cont'd). 

EMPORIA- 

Matthow  Brown. 

A.  J.  Smith,  Cy.  Bn«. 

C.  W.  SiiuireH. 
FORT  aCOTT— 


GALENA— 
F,  M.  Anderson. 
W.  H.  Duncan. 
J.  B.  HodKdon.  Cy.  Engr. 


GIRARD— 

8.  P.  Christian,  Cy.  Ener. 
HIAWATHA— 

C.  P.  Beecher,  Cy.  Engr. 
HOLTON— 

Walker  Talbert,  Cy.  EnKr. 
HOHTON— 

A.  W.  Waten. 

HUTCHINSON— 

F.  H.  Carpenter,  Cy.  Engr. 
INDEPENDENCE- 

J.  Phelan,  C7.  Edkt. 

J.  H.  HarrlH,  Cy.  Engr- 


S.  a.  McLeoD. 
LAWRENCE— 

Holland  Wheeler.  Cy.  Engr. 
LE  AVENWORT  H— 

C.  F.  Qreever. 

M.  D.  Parlln. 

F.  C.  Walte. 

W.  a.  Ne«lv,   Cy.  Engr. 
MANHATTAN— 

J.  W.  Pa.ul.  Cy.  Engr, 
MARY8V1LI.E- 

John  BrBly,   Cy.  Engr. 
McPHERSON— 

E.  A.  Bowland,  Cy.  EiiKr. 

OLATHE— 

A.  Q.  Carpenter,  Cy.  Engr. 

Fred   Pickering. 
OSAQE  CITY— 

Gust.  Johnson,  Cy.  Engr. 
OaWEGO— 

E.  B.  Baylesa.  Cy.  Engr. 

J.  M.  Fleming. 


PAOLA— 

N.  J.  Roscoe,  Cy.  Engr. 
PARSONS- 

M.  C.  QafTey,  Cy.  Engr. 
PITTSBURG— 

A.    a.    Robson,    Cy.    Engr..    206   W. 
Rose  St. 

C.  G.  Wolte. 

ROSE DALE— 

Wm.  Barclay,  Cy.  Engr. 
SALINA— 

O.  P.  Hamilton. 

Geo.  A,  Perclll,  Cy.  Engr. 
STERLING— 

A.  L.  Olmatead,  Cy.  Engr. 
TOPEKA- 

Wm.  H.  Bamee. 

Jas.  Dun. 


KANSAS  (Cont'd). 
TOPBKA  (Confd)- 

H.  V.  Hinckley. 

Holland  &  Spires. 

Jao.  F.  McCabe.  Cy.  Engr. 

Jno,  P.  Bogera.  Co.  Engr. 

W.  B.  Storey.  Jr. 

Wm.  Tweddle. 

P.  L.  Wise. 
WELLINGTON- 

C,  L.  Roberta,  Cy.  Engr. 
WIER  CITT- 

Jno.  R.  Braldwood,  Cy.  Engr. 
WICHITA— 

H.  L..  Jackson,  Cy.  Engr. 


EBHTtJCKY. 

A8HLAND- 

C.  D.  Boggeas,  Cy.  Engr. 
BELLE V UE— 

J.  A.  Rabbe,  Cy.  Engr.,  US  Taylor 
Ave.,  P.  O.  Newport, 
CAHROLLTON— 

A.   T.  Mitchell. 
COVINGTON- 


E.  O.  Toung,  Cy.  Eagr. 


C.  Brecken  ridge. 


EABLINOTON- 

B.  W.  Roblnaon,  Cy.  Engr. 
FRANKFORT- 

Roht.  A.  Fraxer,  Cy.  Engr. 

B.  Marshfttl. 

D.   M.  Woodson. 
HARRODSBURG— 

D.  Caatleman,  Cy.  Bngr. 
HENDERSON— 

S.  H.  Klmmel,  Cy,  Bngr. 
HOPKIN8VILLE— 

John  A.  Twyman.  Cy.  Bngr. 
LEBANON- 

J.  P.  Barker. 

R.  W.  Bickett,  Cy.  Bngr. 

R.  H.  Carter. 

E,  W.  Wise. 
LEXINGTON— 

Aldeiiburg  &  Scott, 
Clarke  &  Howard. 
R.  H.   Fitihugh. 
P.  P.  O'Neill,  Cy.  Bngr. 
LOUISVILLE— 
W.  H.  Courtenay. 
Dodd  £  Cobb,  A,  Equitable  BIdg. 

C.  Hennanv,  549  3d  St. 
Kenneth  HcDonald. 
UcE>onald  &  Bhebleasy, 

Jobn  HcLeod,  National  Bank  Bids. 
J,  a.  Minor  A  Son.  «K  3d  Bt. 
M.  Morris,  le  Norton  Bldg. 
Clarence  W.  Paraons,  to.  Bogr. 
P.  H.  Porter,  ColumMs  BIdg. 
.Simon  Shulhafer,  SK  Eth. 
Wlllard  A   Cornwell,   8H  Columbia 
Bldg. 
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EEHIIICKT  (Cont'd). 

MADISONVILLB— 

Chaa.  SeyiDOUr,  Cy.  EngT. 
MATFIELD- 

J.  N.  Cmchfield. 

T.  J.  Murphy.  Cy.  Bngr. 
MOROANFIBLr>- 

Sara  Boehm,  Cy.  Etigr. 
MT.  BTKBLINQ- 


NBWPORT— 

W.  Ij.  OlaEl^r,  Sup,  Pub.  Wks. 

B.  R.  Morton.  Cy.  Ener. 
OWENSBOHO- 

A.  Kllllan. 

E.  B.  Shifley.  Cy.  Ensr. 
H.  M.  Talbott. 

John  W.  Whitehead  &  Co. 
PADL'CAH- 

B.  B,  Davis. 

J,  Vf.  Hopkltia. 

W.  W.  Lyon. 

J.  H.  WIleoT.  Cy.  Bubt. 
RICHMOND— 

a.  W.  Deaiinger.  Cy.  Engr. 
SHELBYVILLE- 

C.  .BulMvan.  Cy.  Engr. 
WINCHESTER— 

HRgan  BroB. 

J.  E.  Larner,  Cy.  Engr. 

LOtnSIAHA. 

ALEXANDRIA— 

I.  W.  SylvoBter,  Cy.  Bngr. 
BATON   BOGUE- 

R.  Swart.-  Cy.  Engr. 
LAKE  CHARLES— 

Geo.  O.  Elmn,  Cy.  Engr. 
MONROE— 

8.  W.  Hill,  Cy.  Engr. 

G«o.  Seiman. 
NEW  ORLEANS— 

L.  A.  Bechnel,  721  Hennen  Bldg. 

Alonio  C.  Bell,  Z19  Carondelet  St 

Louis  W.  Brown,  TU  Carondelet  St. 

Coleman  ft  Malochee,  121  Caronde- 
let St. 

Daney    ft    Waddlll,    337   St.   Charles 
Street. 

Wm.  L.  Dearborn,  W.  Canal  St. 

Rathbone  E.  DeBuys.  4£L  Caronil»- 

let  St. 
.Sidney  G.  Del'Iale.  S06  Gravler  St. 

G.  G.  Earl,  GOZ  Carondelet  St. 

Ford.  Bacon  ft  Davis,  204  Caronde- 
let Ht. 

B.  M.  Harrod.  City  Hal!. 

W.  J.  Hardee,  C7.  Enci. 

Frank  M.  Kerr,   226  Carondelet  St. 
L.  E.  Lion,  1010  Burgundy  St. 
Frederick   T.    LlewelTyo,    1012   Hen- 

nen  Bldg. 
A.  M.  Loi3(ett  ft  Co.,  S»  Carondelet 

Street, 
Quslave  Maeas,  821  HenniiiB  Bldg. 
John  M.  Ordway,  312S  Cheetnut. 
Aug.    F.    Slangerup,    201   Godchaux 

BldB. 
Hunter  Stewart.  2X  Carondelet  St. 
George  E.  Surgl,  808  Gravler  St. 
a.  D.  Von  Phul,  m  Magazine  St. 

F.  H.  Waddlll,  Ma«onlO  Temple. 
J.  O.  Wright. 

W.  B.  Wrtght,  »  City  Hall. 


LOmSUKA  (Cont'd). 

OPBLOUSA8- 

T.  George  Chachere. 

WtntH  HlihardB.  Cy.  Engr. 
BHREVBPORT- 

J,  R.  Barbour,  608  Texas  St. 

w.  R.  DeVoe.  330  Fannin  flt. 

F.   W.    Kane,    224   Ullam   St.,    Cy. 

T,  M^Morton.  US  Milam  St. 
HAIHE. 

AUQU8TA- 

W.  B.  Getchell,  Cy.  Engr. 
BANGOR— 

P.  H.  Coombs.  Cy.  Engr. 

Geo.  H.  Hamlin. 

Frank  L.  MarHIon,  49  Hamniond  St. 

C.  C.  Porter,  Street  Engr. 


BOOTH  BAT  HARBOR— 

Richard  Latter,  Cy.  Engr. 
CALAIS— 

WIlllB  McAllister,  Cy.  Bngr. 

Ben].  Gardiner. 
CARROLLTON— 

R.  W,  Steele,  Cy.  Engr. 
DEE  RING- 

I.  W.  Bartiour,  Cy.  Engr. 
DOYER- 

C.  P.   Hurd,   Cy.  Engr. 
EASTPORT- 

C.  B.  Dow,  Cy.  Bngr. 
FOXCBOFT- 

Herman  8.  Martin. 
QARDINBR- 

Frederlck  DanCorth,  201  Water. 
LBWISTON— 

Jno.  A.  Jones,  Cy.  Engr. 
MACHIAB— 

H.  R.  Taylor,  Cy.  Engr. 


C.  II,  Huraphreya,  Cy,  Bngr. 
OLD  TOWN— 

Stephen  J.  Busscll.  Cy.  Engr. 
ORONO- 

O,  H.  Hamlin. 
PITTSPIELD- 

Preston  Hcrvey, 

D.  M,  Parks,  Cy,  Engr, 


RIIMFORD  FALLS— 

Chas.  A,  Mixer. 
8ACO— 

Lock  wood,    Greene    ft    Co.,    A.    ft 


THoSSsTON- 
J.  A.  Crelehtor 


Chaa,  H.  Alexander, 
WATERVILLE— 
Ira  B.  Getchell,  Cy.  Engr. 


ANNAPOLI3- 

Jno,  D,  P,  Douw. 
BALTIMORB- 

Henry  Adams,  Equitable  Bldg. 

Kenneth  Allen,  S04  Equitable  Bldg, 


DIRECTORY  OF  AUERICAN  CEMENT  INDUSTRIES. 


HARYLAITD  (Cont'd). 
BALTIMORE  (Confd)- 
Baldwln  &  Pennington.  «  South  8 


J,  T.  Fcndall.  Cy.  1     „ 
Herbert  <ieer,  E<iultab[e  Bldgr. 
Jackson  C.  Gott.  2IS  N.  Charlea  St. 
J.  E.  Urelner.  Mt.  Royal  Sta. 
F.  H.  Hnmbteton.  8  South  St. 
Hewes  ft  Pennlmad,  Atlantic  Trust 


HASSACHIFSETTS   (Cont'd). 

BOSTON  (Conl'd)- 
Frederick  Brooks.  31  Milk.  roomSOfL 
W.  M.  Brown.  Jr..  »  Pemberton  Sq. 
J.  L.  Bryne  &  Co..  131  Devonshire. 


Thou.  S.  Burr.  E3  State.  Room  63 
EMw.  A.  Buss.  8E  Water.  Room  i: 
J.    H.    ~  -     -        


:    &    Co.,    IfilT    Blue    . 


R.   Parker-McCormlck   Co.,  110   St. 

Paul. 
Henry    Smith   &   Son.    116   Reglater 

ClUSPIEr^D- 

W.  M.  RIsBln.  Cj-.  En»r. 
CrSlBKRl.AND 

D.  P.  l^fevre,  ' 
Jno.  Schmidt. 

FREPERlck— 

A.  R.  Yeakle.  Bupt.  StreeW. 
FROSTBl'BG- 

C.  G.  Watson,  Cy.  Engr. 
H  AGE  RSTOWN— 

J.  E.  Hiiehefl,  Cy.  EnKr. 
IITATTSVII.I.E— 

Frrdflrlck  Minshali. 
POCOMOKE— 

Richnrd  Hiirdick,  Cy.  Engr. 
SALISBirRY— 

'>o.  V.    Siiman.  Cy.  Engr. 
WKSTMJN3TKR— 

Wm.  A.  Roup,  Cy.  EnRi-. 


..  J.  Berry. 
HOSTOX— 

Ab«rtluw  Conatnictioii  Co.,  7  Ez- 
chanse  Place,  Boom  sa.        Bik 

Alton  D.  Adams.  Box  13TT,  BoHtou. 

P.  O. 
I^dwnrd  P.  Adams.  53  State,  Room 

11(M. 
Henry   S.    AdamB,    B3    State,    Boom 


John  B.  Cheney,  Cy.  Engr. 
Ed.  A.  Clark.  ITO  Summer. 
—     .  L.  Clark,  n  Milk.  Roam  !S. 


n  C.  Coffin.  53  State.    Room 

Johii   C.   Coleman    A  Son.    1536    Ca- 

tumbus  Ave. 
Collins  &  Ham.  119  Boston. 
John  Con  norm  S  Danube. 


TU2  Dorchester  Ave. 
Joshua    Crane.     Jr.,    1132    Tremont 

BldK. 
J.  B.  Docy.,  110  Mlnot. 
Charlies  H.  Davla.  14  State. 
Edgar  S.  Dorr.  30  Tremont. 
Wm.  Dunbar.  140  Huntington  Ave. 
Arthur  Eappleyard,  50  State.  Room 

V,. 
Eaatern  Dredging  Co..  25  Congress. 

Wm.  C.  EuwardH,  13  Devonshire. 
The  C.  H.  Esele  Co.,  IT  Central. 


John     W.     Ellis,     1S7    Devonshire, 

Room  41fi. 
Emery  &  Stuart.  166  Devonshire. 


Arthur   G.    Everett, 


Chas.    H.    Bartlctt,   t 


Ins  N.  Famum.  BS  State.  Room 
R.    Felton,    1021    Tremont 


Jldg. 

Bldg. 

C.  Bates,  94  Gree 

ne.  J.  P. 

Claren. 

:e  T.  Fernald.  101  Milk. 

P.  Baiter.  15  Coi 

Deemoi 

Id  FlliGerald.  3  Mt.  Vemt 

Bay  State  Dredging  Co.,  IB  High. 

Prea.  and  Chf.  Engr. 
Beawn     Eng.     Co..    J.     C.    Ostrup, 
Bell  &  Co..  24  Warren.  Box  R.  36. 
Frank  A.  Bnurhe.  W  Tremont  St. 
E.  W.  Bowdlleh,  60  Devonshire. 
Dexter  Brackelt,  3  Mt.  Vernon. 
Wm,    H.    Brndley,    53    State,    Room 

Luther  BrlgKS,  79  Milk,  Room  27. 


Frank  A.   Foster,   34  School.  Room 

43. 
John    R.    Freeman.   31   Milk.   Room 

ts. 

Uollls  French  &  Allm  Hubbard.  3 

Hamilton  Place. 
French  &  Bryant,  1  State. 
Harry   Arthur  Frlnk,  28  Plnckney. 
Josi'ph  P.  Frizell.  £0  CongreBs. 
F.  1^  Fuller.  12  Pearl.   Room  S. 


ENGINEERS.  ARCHITECTS,  ETC. 


MASSACHUSETTS    (Cont'a). 

BOSTON  (Cont'd)— 
Charles  H.  Gannett,  63  State,  Room 

1102. 
Frank  B,  Gllbreth.  So  Waler,  Room 

23. 
Jos.      L.      Oooch,      16$     Devonshire. 

Room  52. 
X.  H.  aoodnouEh,  140  State  House. 
Jam»  O.  Goodwin.  53  State.  Room 

406. 
H.  Qore  &  Co,  54  Kllby,  Room  2. 
Gow  ft   Fobs,   S  Exchange   Place. 
E.  H.  Qowlng,  95  Milk  St. 


Room  43. 
Frederick   P.   Hall.   SS  Devonshire, 

E.  A.  W.  Hammatt.  63  State.  Room 

Henry  A.  Hanco*,  628  Wash. 
W.  B,  Hannan.  34  School,  Ro —  '" 
H.  A.  UanBcom  &  Co.,  53  Sts 
Harrlman       Brothers,      40      Water. 

Ephralm  '  HarrlnKton     &     Co..     M 

State. 
Chas.  HarHs,.  TO  KItby.  Room  «S. 
Harris    &    Letterny,    1014    TremonI 

BldK- 
Louis  B.  Hawes,  T3  Tremont  St. 
George  Hayes  &  Co.,  B5  Milk. 
C.     Atherton    Micks,     501    Trei 

Bldg. 
Thos.  B.  Hind,  19  Milk, 

Atttaui  HodgeB,  147  Milk  St. 

Gilbert  HodKFB  Co.,  60  State. 
Holbrook.   Cabot  &  Daly,  U«  Tre- 
mont Bids. 
A.  C.  Hollyday,  U.  S.  Navy  Yard. 
Albert  H.  Howland,  GO  ConBress. 
Wm.  E.  Hoyt. 
C.  B.  Humphreys. 
Charles  C.  Hutchinson,  162  State. 
Hydo  &  Sherry,  15  Court  Sq.,  Room 


Arthur  D,  Jones.  T6  Kingston. 
William  Kelly.  S66  W.  Broadway. 
W.  H.  Keyes  &  Co.,  »  Milk  St. 
Q.  A.  Kimball,  101  Milk. 
-■  ■       ID.   Kimball,  34  MerehanU 


Edward  H.  Ketfield,  63  State,  Room 

IIM  A. 
John  T,  Langford,  TO  Kllby.  Room 

39. 
I..awler  Brothers,  16  City  Sq. 
Albert   A.   Llbby   &   Co.,   TO   Milk, 

Room  35. 
Thomas  J.   Lyon,  16*  Devonshire. 
Angus  MacDonald,   95  Milk,   Room 


:    H.Mardon,'  ffi    Blobmfleld 
L.  K.  Haraton.t  H  Catawba. 


MASSACHUSETTS   (Cont'd). 
BOSTON  <Cont'd>- 
J.  W.  McArdle,  95  Milk,  Room  IG. 


McHale  &  O'Connor,  IS  City  Sq. 
Allen  McIntDHh.  IW  Devonshire. 
A.  McMurty  A  Sons,  1»  Shepard. 
McNeill  Brothers,  196  Freeport! 
Charles  H.  Mead,  39  Court. 
Mead,  Mason  &  Co.,  620  Tremont. 
I.eonard  Metcalf.  14  Beacon  St. 
Metropolitan     Contractlns     Co.,    95 

Milk.  Hr —  ~ 
Franklin 

Moore  &  Co..  95  Milk  St.,  Room  g3. 
Charles  Morton.  63  State.  Room  B28. 
Houlton  &  O'Mahoney.   209  Wash' 

tngton. 
Neal,  Preble  &  Co..  16«  Devonshire. 
NorcrOBS  Brothers.   1113  Tremont. 
O'Brien.  McHale  &  Co.,  IS  City  Sq. 
O'Brien   &  Sheehan.  16  City  Sq. 
Orne  &  Lawrence,  9a  Milk. 
Osborne  Company,  41  Ames. 
W.  A.  Payaon,  354  Blue  Hill  Ave. 
Peabody  ft  Btearns.  53  State  SI. 
Chaa.  A.  Pearson.  21  City  Sq. 
Charles  C.  Perkins,  26  Old  Court. 
Wm.  T.  Flert-e.  Kngr.  &  Park  Com. 
Pierce  ft  Barnes.  7  Water. 
Rnbt.  O.  Pray  and  Thos.  Pray,  Jr.. 

95  Milk  St..  Room  71. 
Wm.  Pray,  IS6  Devonshire. 
Wm.  Gibbons  Preston,  A.,  1S6  Dev- 


Frederlck  L.  Rice,  126  Milk. 
George  S.  Rice,  95  Milk.  Room  73. 
John  H.  Rice,  79  Milk  St. 
James  H.  Roberts  ft  Co..  137  Port- 


Horace     Roper,      Engr.      Western 

Aqueduct, 
Joseph  Ross,  28  School  and  IH  Dev- 

W.  A.  &  H.  A.  Root,  42  Dulow  Row 

and  16£  Devonshire. 
Thomas  A.  Rowe  &  Co.,  209  Wash. 
Wm.  L,  Rutan,  71  Wareham. 
Edward  Sawyer,  60  Congress,  Room 

3. 
Walter  H.  Sawyer.  BO  Congress. 
Wm.  H.  Sayward,  1«S  Devonshire. 
W.    J.    C.    Semple,    2S    Old    Court 

Edw.  S.'  Shaw.  12  Peart, 

James  F.  Shaw  ft  Co.,  S  Congress, 

Shepley.  Rutan  &  Coolldge,  A.,  122. 
Ames  Bldg. 

George  W.  Sherman.  63  State. 

W.  F.  Sherman.  27  State. 

Sherman  ft  Martin,  163  Dartmouth. 

Frank  E.  Sherry.  15  Court  Sq.. 
Room  44. 

Simpson  Bros.,  Corp.  16«  Devon- 
shire. 

Qeoitce  E.  Sleeper.  7  Dottne,  Room 
6, 

Franklin  A.  Snow.  IW  Devonshire. 


£28 


DIBEOrrOBY  OF  AUEBICAN  CEUENT  INDUSTRIES. 


HASSACEU8ETTS   (Ciwt'A). 
BOSTON  (Confd)- 
Snow    &    Barbour,    1121    Tromont 

Bldg. 
Snow    A    Humpbreys,    K    Water, 

Room  St. 
Olto  Sonne,   <iS  Devonsbln,   Room 

20. 
Soule,   DtlllDKbani  A  Co..  8  Oliver. 

Edw.  B.  Bteai-ns,  IS  Excbanxe.. 

F.  P.  SteaniB.  S  Mt.  Vernon. 
Robert  H.  Sutherland.  Si  Murdock. 
Sylvester   &   Cooper.   73  ExcbanKe 

Place. 
Taylor,  Carr  A  Andrews.  H  Federal 

Luclan    A.     Taylor,     7IS    Tremont 

Bldg. 
S.   E,    T 

G.  E.  Trumbuii'a  Co., ~im  Tremont 
Bids. 

Fred'k  Tudor.  95  MIth  St. 
Edmund  K.  Turner.  53  State,  Room 


John  Turner  &  Co.. 


I  Milk,  Boom 


Van  Brunt  &  Howe,  A. 
E.  Van  Vleet.  Si  Oliver. 
Clark  E.  Vamey.  4$  School,   Room 

10. 
H.  L.  Varney,  A. 
Wairen  BTothers,  93  Federal  St. 

Wehber  ft  Smith.  53  State. 
Whlddcn  &  Co..  a  Mflk.  Room  S. 
■Whllman  &  Howard,  K>  Devonsblre. 

Room  23. 
Frank    O.    Whllney.    26    Old    Court 

HouHe. 
~.  P.  Whltlen.  3  Hamilton  PIae«. 


S.    D.     

Bhire. 

Edw.   H.   WUHaroi 


3  State,  Room 


Henry  W.  Wilson,  190  DorcheHter. 

Herbert  A.  Wilson.   City  Hall. 

WheelrlKht  A  Haven,  Colonial 
BIdg. 

C    H.  W.  Wood  Co..  S380  Wash, 

S.  Homer  Woodbridge.  4  P.  O.  Sq. 

Woodburv  ft  Lelghton.  IM  Devon- 
shire. Room  El. 

Worcestor    Const.    Co.,    G3    State. 

Joseph  R.  Worcester,  63  State. 
Room  llOT, 

Thom.    J.   Young   ft   Co.,   EM  Tre- 
mont BldB. 
BRIOHTON— 

N.  S.  Brook.  SB  Farsona  St. 

Alfred  T.  Palmer,  80  Falrbank  Bt. 
BROCKTON- 

Cbarles  R.  Pelton,  Cy.  Bngr. 

Hayward  ft  Howard,  IS  Qreen  St. 

White  ft  Wetberbee. 
BROOKLINB- 

H.  A,  French.  Town  Bngr, 

French  &  Bryant.  334  Washlngrton 
Street. 
CAMBRIIKIE^- 

Frank  H.  Carter.  Cy.  Engr's  one*. 

Louis  M,  Hastings,  Cy.  Engr. 


MASSACHUSETTS  (Cont'd). 

C  AMBRID  GB  PORT— 

Prank  A.  Bayley.  133  AuHtln  St. 

Ii.  M,  Hastings.  Cy.  Engr. 
CANTON— 

Frederick  Endlcott. 
CHEL8EA- 

Jos.  B.  Carr. 

Alfred  L.  Haggl,  Cy.  Bdet. 

J.  H.  Stubba. 
CHICOPEE— 

Frank  P.  Cobb,  Cy.  Engr. 
CLINTON— 

H.  A.  Miller. 

Parker  ft  Bateman. 

T.  F.  Richardson. 

C.   E.   Wells. 
DEDHAM— . 

E.  Worthlngton.  Cy.  Engr. 
BAST  CAMBRIDOB- 

Francls  H.  Kendall  court  house. 
EAST  WALPOLE— 

Edmund  Qrover. 
EVERETT— 

C.  Harrison, 

C.  W.  Mason,  Cy,  Engr. 
FALL  RIVER— 

Pblllp  D.  Borden,  Cy,  Bngr. 

Walter  B.  Noble. 
FITCHBURG— 

Wm.  K.  Bailey, 

David  A,  Hartwell,  Cy.  Engineer. 

Geo.   Raymond. 

Work  ft  Brlgga, 
GLOUCESTER— 

Winslow  L.  Webber,  Cy.  Engr. 
HAVERHILL- 

Robt,  R.  Evans.  Cy.  Engr. 

NelRon  Spottord,  14  Water  St. 
HOLTOKE— 

E.  A.  Ellsworth.  7  Main. 
J.  J.  KIrkpatrlck. 

T.  W.  Mnnn. 

Jaa.  L.  Tlghe,  Cy.  Bngr. 

Tower  ft  Wallace. 
HTDK  PARK— 

£.   A,    W.    Hamroatt,   10   Neponset 
Blk. 

Addison  C.  Nlckerson. 
JAMAICA  PLAIN— 

J.  Edwin  Jones. 
LAWRENCE:— 

Arthur  D.  Marble.  Cy.  Engr. 

Slostrom  ft  Franklin,  Sit  Essex. 
LOWELL— 

Geo.  Bowers,  Cy.  Engr. 

John  B.  Cheney,  Ass't  Cy.  Engr. 

M.   F.   Davis. 

F,  W.  Fomham,  Cy.  Engr.'s  Offloe. 
W.  E.  Floyd. 

H.  P.  Graves. 
Howard  T.  Mills. 
A.  T.  BaRord. 
Smith  ft  Brooks. 

LTNN- 

Cbas,  W.  Gay,  S  Exchange  St. 

J.  K.  Harris,  GS  Eiehange  St 

Geo,  I,  Lei  and. 
MALDEN— 

Chas.  G.  Waltt, 

Geo.  A.  Weatberbee.  Cy.  Engr. 

Chas.  C.  Whlttler. 
MARLBORO— 

Jas.  F.  BIgelow.  Cy-  Bngr. 


■  A^ioglc 
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MASSACHUSETTS  {Cont'd). 

MEDFORD— 
Howard  T.  Bamea. 
Jamea  O.  Goodwin,  C.  E.,  SS  Main 

Street. 
Wm.  Gnvln  Taylor,  Cy.  Engr. 


NEW  BEDFORD— 

Albert  B,  Drake.  Iti  WllllsiDS  St. 

Oeor^e  H-  Nye, 

M.  C.  Smith,  A. 

William  P.  wllllaniB,  Cy.  Bngr, 
NBWBURTPORT— 

John  P.  Tltcomb.  Cy.  Bngr. 
NBWTON- 

IrvloB  T.  Pamham.  Cy.  Bngr. 
NEWTON  HIGULANDS- 

Sanford  E.  Thompson. 
N  E  Wl'O  NVILLE— 

Percy  M.  Blake. 
NORTH  ADAMS— 

John  H,  Emleb.  Cy.  Ensr. 


PITTSFIELD— 
Prancis  R.  Allen.  A. 
Barnefl  &  Jcnka.  28  Weat  Bt. 
Arthur  A.   Forbes,   Cy,  Bngr.,  City 

Hall. 
A.  B.  Francia,  A..  24  North  at, 
1.  C.  Harding,  A.,  T  North  8t, 


MASSACHUSETTS  (Cont'd). 

TAUNTON— 

Lnther  Dean. 

Geo,  A.  King. 
WAKEFIELD— 

O.  K.  Morgan, 
WALTHAM— 

Bertram     Brawer,     Cy.     Bngr.,     3 
Moody  St. 

Alfred  M,  Wynian. 
WATERTOWN— 

W,  F.  Lamed,  Town  Engr. 
WEBTBORO— 

E.  C.  Appleton. 
WESTFIELD— 

Thayer  ft  Magill,  Parka  Bldg. 

Orln  E.  Parks,  Cy.  Engr. 
WEST  MEDFORD— 

H,  Blssell. 
WEST  NEWTON— 


Henry  A.  Naeh,  Jr: 
WINCHESTER— 

B.  D.  Fletcher,  Cy,  Engr, 
Chas.  M.  Thompson. 

WOBURN- 
W.  W.  CummlngB,  IS  Winter  St, 
Frank  B.  Fraoch,  Cy.  Bngr. 

WORCESTER—  ' 

C.  A.  Allan, 

Frost,    Briggs    ft    Chamberlain,    678 

Main  St. 
Puller  &  DeL,and, 
Walter  A.  Gleaaon, 
Frederick  A.  McCIiira. 
A.  C.  Rice. 
G.  H.  White. 


MICHIGAN. 


P.  H.  Joynei 

J.    McAithur 


Vance,    A„    M  North  AGRICULTURAL  COLLEGE— 


Geo.  A.  Murdock.  43  Wahconah  St. 

C.  T.   Rathfon,   A.,  SS  Weet  St. 

Wilson  A  Weeks,  A.,  24  North  St. 
PLYMOUTH- 

Walter  Seara. 

Chas.  A.  Bhenoan, 
QUINCT- 

E.  W.  Branch.  E  Adams  Btdg. 

H.  Flood,  1  Adams  Bldg. 

Ferry    Lawton,     7     Savings    Bank 
Bldg. 

OtiB  D.  Rice.  Hancock  House, 

H.  T.  Whitman,  21  Adams  Bldg. 
SALEM— 

Metcalf  ft  Asbton,  3S  Church. 
SAUGtTS- 

Levt  G.  Hawkea. 
SOMERVILLE— 

E.  W.  Bailey,  Cy,  Engr. 

Frank  H.  MorrlB,  SS  Hudson  St. 
SO  UTHBRID  QE— 

Artbur  C.  Moore,  100  Main  St. 
SOUTH  PBAMINGHAM— 


Geo.  N.  Merrill  &  Co..  293  Main. 
Mace  Moulton,  83  Main. 
Chas.  M,  Blocum,  Cy.  Bngr. 


ALBION- 

John  Welper,  Cy.  Bngr. 
ALPENA— 

C.  M.  Stephens,  Cy,  Bngr. 
ANN  ARBOR— 

E.  W.  Groves,  Cy.  Engr. 

Geo.  F.  Key 
BATTLE  CREEK— 

E.  U,  Hunt,  Cy.  Engr. 
BAY  CITY- 

C.  F.  HutehlngB,  N.  Am.  Chemical 
Co. 

J.  W,  Shearer. 

Geo.  Turner,  Cy.  Engineer. 
BELDING— 

C.  C.  Briggs. 

M.  A.  Cooley. 

W.  W.  Mitchell.  Cy.  Bngr. 

E.  E.  Whitford,  A. 
BENTON  HARBOR- 

I..  Hemingway. 

C  H.  Wightman,  Cy.  Engr. 

BBSSBMER- 

John  W.  Eggen, 

Ben.  Oerhardt. 

Geo.  Rupp,  Cy.  Bngr. 
BIG  RAPIDS— 


'.  June. 
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WCHIGAH  (Cont'd). 

CHARLOTTE— 

O.  W.  Richardson,  Cy.  Bngr. 
DELARY— 

Merrltt  M.  Wlllmarth,  Cy.  Engr. 
DETROIT- 
W.  Hy.  ABhwell  &  Co..  S  Whitney 
OpRra,  House  BIk. 
'    C,  M.  Barber.  Demet-Bolvay  Co. 
Baxter   &    Young,    SOI   Wayne   Co, 

Savings  Bank  Bidg. 
ChaH.  W.  Besaeler.  83  Henry  St. 

C'     C.     BnthDeld,    34    Home    Bank 


Comi 


I   Li.    Bro 


ChftroDer  o( 


Thomaa   Campau   & 

nau  Bldg. 
Wm.     M.     Courtis,     «2     Hammond 

Bldg. 
Ro.vB  J.  Cmni.  Z6  Hancock  Ave.,  W. 

Donaldxon  &  MIer,  A.,  Moflatt  Blk. 

S.  A.  Ferguson,  Cy.  Engr. 

Fl<Md  Sl  Hlnchman,  1203  Majestic 
Bldg. 

Wm.  Halt.  A.,  Chamber  of  Com- 
merce Bidar. 

Hassan,  Tagge  &  Dean,  8io  Union 
Trust  Bldg. 

D,  F,  Henry,  53  Woodward  Ave. 

G.  H.  HIckpy,  il  Highland  Ave., 
H,  P. 

F.  B.  Howard.  171  Orlswold  3t. 


■.  Howi 


I,  S33  Jetferson 


Edwin      Jerome.      109      WaBhlngton 

Joy  &  Barcrori.  W7  Ferguson  Bldg. 

Kaatler     &'   Hunter,     Chamber     of 

Commerce  Bldg. 
P.  W.  Keating,  HB  Harrlaon  Ave. 
W.  C.  King. 
L.  Lochblhler. 


Robert  H.  McCormlck. 
J.  K.  Mitchell. 
Geo.  W.  Myers. 

F.    O.    Ray,   19-2(1  Peninsular   Bank 
Bldg. 


W.  C.  Sauer.  39  Hodges  Bldg. 

W.  E.  Stevenson. 

B.    E.   Thomas   &   Co..   42   Hodges 

Bldg. 
E.  S.  Wheeler.  V.  B.  Bng.  Office. 
Gilbert    Wilkes    &    Co.,    1112   Union 

TrUBt  Bldg. 
A.  H.  Wllmarth.  2S87  Grand  River 


J   W.  Wilson  A  Co.,  Fort  St.,  W.  of 

13th. 
G.  Y.  Wtsner,  6*7  Wayne  Co.  Bank 

Bldg. 
F.  L.  WKzleben, 
DURAND— 
Elmer  Joslin,  Cy.  Engr. 


HICmOAH  (Cont'd). 

EATON  RAPID8- 

S.  Keyea.  Cy.  Engr. 
FBNTON- 

A.  Lee,  Cy.  Engr. 

L.  R.  Shallenberger.. 
FLINT— 

A.  W.  Hall,  300  Saginaw.  N. 

Stephen     Mathewson,     109    8.     lat 

GRAND  HAVEN- 

R.  C,   Page,   Cy.   Engr. 
GRAND  RAPID8- 

Geo.  M.  Ames. 

L.  W,  Anderson.  Cy.  Engr. 
HANCOCK— 

W.  W.  Stockley,  Cy.  Engr. 
HDLLAND- 

James  Price.  Cy.  Engr. 
HOUGHTON- 

J.  P.  Edwards,  Cy.  Engr. 


HLDBON— 

Hamilton  W.  Grenell.  Cy.  Engr. 
IRON  MOTINTAIN- 

Stephen  I.  James.  Cy.  Engr. 
IRONWOOD— 

Jas.  H,  Oowdle,  Cy.  Engr. 
ITHACA- 

Wm.  Stanton.  Cy.  Engr. 
JACKSON— 

Clare  Allen.  D wight  Bldg. 

L.  D.  Grosvenor,  26G  W.  Main  St. 

R.  M.   Newman. 

A.    B.   Stevens.   Cy.    Engr, 

N.  M.  Sweet,  41C  B.  Qorham  St. 


luck  ley,  Cy.  Engr. 
Geo.  a.  Pleraon. 
E.  TanlB  &  Son,  A. 
LAKE   LINDEN- 
John  Rnddfl.  Cy.   Engr. 


J.  B.  BIrtler. 

Tom  Hadaway.  Cy.  Engr. 
LANSING— 

L,  W.  Anderson,  Cy.  Engr. 

C,  E.  Bement. 

H.  A.  Collar. 
LAPEER- 

C.  D.  Burritt,  Cy.  Engr. 
LAURIUM— 

Duncan  Campbell. 
Carl  B.  Ny Strom. 

D.  M.  Scot  I. 
C.  K.  Shand. 

LUDINOTON— 

C.  E.  Mitchell,  Cy.  Engr. 
MANISTEE— 

E.  w.  Muenscher.  Cy.  Engr. 
MARINE  CITY— 

Wm.   Strelt,  Cy.  Engr. 
MARQUETTE— 

F.  W.  Cappelen. 

Geo.   Relohel.    St.  Comr. 

Robert  R.  French. 
MARSHALI^ 

P.  A.  Courtrlght,  Cy.  Engr. 
MENOMINEE— 

Albert  Hass.  Cy.  Engr. 
MT.  CLEMENS— 

J.  w.  Irwin,  Cy.  Engr. 
MT.  PLEASANT— 

B.  R.  Cobum. 
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HICHIGAlf  (Cont'd). 

MUSKEGON— 

C.   a.   Gamble,   Cy.   EnRr. 
NILES— 

..  L..  Parker,  Cy.  Engr. 


PETOSKET— 

B.  M.  Coraon, 

O.  8.  Hey  don,  Cy.  Engr. 

L.    J.   PettanKlll. 
PONTIAC- 


W.  W.   Philips,  Cy.  Engr. 
SAGINAW- 

R.  W.  BobertB,  Cy.  Engr. 

H.  E.  Terry. 
ST.   CLAIK— 

MantlevIIle  Poole.  Cy.  Engr, 
ST.   IQNACE— 

Kd.   ForrpRtle,  Cy.  Engr. 
ST,  J08BPH- 

H.  D.  Hallett,  Cy.  Engr. 

C.  8.  Rigby. 
SAULT  STE.  MARIE— 

Jan.  A.  L.awrle.  Cy.  Engr. 

H.   H.    Harden,   Jr. 

R.  C.   Sweatt,   A. 

Jan.    Ripley,    Asst.    V.    B.    Engr. 
WEST  BAY  CITY— 

J.   H.   BloomBhleia. 

H,  C.  Thompson,  Cy.   Engr. 
WYANDOTTE— 

Geo.  B.   Palmer,  Cy.   Engr. 

MINNESOTA. 

ALBEltT  LEA— 

W.  Bameck. 

F.    H.   Flak.   Cy.    Engr. 
ARLINGTOX— 

Geo.    L.    Wilson,   AaBt.    Cy.    Engr. 
AUSTIN— 

M.   N.  Clausen. 
BI.UK  EARTH— 

J.  A.  Dean.  Cy.  Engr. 
BRAINERD— 

R.   K.  whKeley,  Cy.  Engr. 
CROOKSTON- 

O.  A.  Ralph.  Cy.  Engr. 

O.  L.  Haraery. 
DETROIT— 

Merger  ft  PearBim. 

Henry  Taylor. 
DULirTH- 

Davia  &   Davis. 

F.  B.   Hill. 

T.  F.  MoOllHvray.  City  Hall. 

R.   W.    Nichols. 

Palmer,  Hall  &  Hunt. 

W.  B.  Patton,  Cy.  Engr. 

Palton  &   Prank, 

Badcllfle  &  Hill,  A.,  610-12  Palladio 
Bidg. 

Jno.  Wangensteln. 
FERGUS  FALLS— 

Geo.  A.   Burbank, 
QLENCOE- 

Geo.  Allen.  Cy.   Engr. 
LAKE  CITY— 

Geo.  Comellua,  Cy.  Engr. 


HIHHESOTA  (Cont'd). 

LITCIIF1EI,D— 

Fred  Hankey,  Cy.  Engr. 
LITTLE  FALLS— 

Andrew  Fenn,   Cy.   Engr. 
MANKATO— 

M.   B.  Ha  V  DCS. 

Jaa.  R.  Thompson,  Cy.  Engr. 
MINNEAPOLIS— 

Ctias.  C.  Aldrlcb,  A.,  Lumber  Ez- 


G.   W.   Cooley,    Court  House. 

W.    F.     Dealing,     Sidewalk     Engr.. 
City  Hall. 

J.   E.    Egan,    2SS  Hennepin  Ave. 

J.    T.    Fanning.   SSO  Hennepin   Ave. 

Prof.   J.   J.   Flather. 

Francln  Henry.  Lumber  Exchange. 

OlaF  Haft,  702  Oneida  Blk. 

Carl    lllatrup.    Sewer    Engr.,    City 
Hall. 

Keen  &  Coburn.  Kaaota  BIdg. 

A.   H.  Opsahl,  811  Sykea  Blk. 

Walter   B.   Pardee,    A..  City   Hall. 

Wm.  W.  RedflBld,  S  City  Hall. 

W,    H.    Roberts,    Supt.    W.    W. 

Geo.   W.   Sublette,   Cy.    Engr. 
MUNTEVIDBO- 

S.  L.  Moyer. 
NEW  ULM— 

Herman  Amme. 

Julian   Bernett,   Cy.  Engr. 

Geo.  Boock. 
OWATDNNA— 

Harvey  B.  Dartt,  Cy.  Engr. 
RED  WING— 

Wm.   Dan  forth. 

R.    W.    McKlnatry. 
ROCHESTER- 

H.  F.  Gebeler,  Cy.  Engr. 
ST.   CLOUD— 

8.  S.  Chute,  Cy.   Engr. 

Jno.    D.     Morgan,    Co.     Engr.,     B12 
Seventh  Ave. 
ST.   PAUL— 

J.  H.  Armstrong.  504  Globe  Bldg. 

R.  B.  C.  Bement,  vM  Endlcott  Bldg. 


C.   A.   Forbea,   11  Court  Blk. 
Fowble  &  Fltz,  S4  Union   Blk. 
Cass  Gllliert,  A.,  612  Endlcott  Bldg. 
C.    F.    Loweth,    20    Flrat    Nat' I    Bk. 
Bldg. 


L.  A..  Endlcott  Bldg. 


i,  33  Metropolitan  Op- 


L.   P.    Wolft.   »  First  Nafl   Bank 

Bldg. 
F,  D.  Woodbury,  2!Sg  Doswell  Ave. 


I.,  Cookie 
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HIHK&SOTA  (Cwit'd). 

SAUK  CENTER— 

Q.  C.  InBram,  Cy.  Engr. 
STILLWATER— 

H.   H.   Harrison. 

Myron  Shopard,  Cy.  Bngr. 
-    TWO  HARBORS— 

A.  A.  Reed,   Cy.  Bngr. 
WASECA- 

O.  L.  Smith,  Cy.  Engr. 
WINONA— 

Oeo.  Z.  HeuBton. 

J.  N.  Maytpury  &  Co. 
WORTHINGTON— 

M.  B.  Smith,  Cy.  BnBT. 

HISSISSIPPL 

BAY  ST.  LOUIS- 

Clias.   Sanger. 
BILOXI— 

W,  R.  Harkness. 

Thorn  pBon  Sc  Elatetter. 
BROO  K  HAVEN— 

Geo.   C.   Hosklns,   Cy.  EngT. 
COLUMBUS— 

H.  Wilmot,  Cy.  Engr. 
JACKSON- 

J.  P.  SUnsel,  A. 

J.  R.  Gordon. 


Walter   O.    Klrkpatrlok,    Cy.    Engr. 
Klrkpatrlcli  &  Johnson. 
MERIDIAN— 

W.  G.  MverB,  Cy.  Engr. 
NATCHEZ- 
C.  W.   Babbitt,   Cy.  Engr. 

L.  M.  Dalgain,  <"  H.  Pearl  SL 

C.  W.  Walton. 
PORT  GIBBON- 

E.  J.  Allftlr. 

L.  J.  Butler,  Cy.  Engr. 
STARKVILLB- 

ThOB.  W.  Hall.  „ 

Raymond  Perkins,  Cy.  Bngr. 
VICK8BURG— 

W.   L.   Polk,   Cy,  Engr. 
WATER  VALLEY— 

W.  A.  HeHBlng,  Cy.  Bngr. 
WESSON- 

A.  T.  Wood. 
WEST  NEWTON— 

Irving  T.   Farnham,  Cy.  Engr. 
YAZOO  CITY- 

B.  F.  Underwood,  Cy.  Engr. 

HISSOURL 

AURORA— 

W.  W.  Van  Prank,  Cy.  Engr. 
BUTLER— 

R.  E.  Johnson,  Cy.  Bngr. 
CALIPORNIA- 

Sprouce  &  Rosa. 
CAMERON— 

E.   L.   Dlldlne. 

DIMIne  Bridge  &  Const.  Co. 
CANTON- 

Wm.  Dlttmer,  Cy.  Bngr. 
CAPE  GIRARDEAU— 

Clark  W.  MeCrea,  Cy.  Engr. 
CARROLLTON— 

R,  W.  Steele,  Cy.  Bngr. 


HISSOUKI  (Confd). 

CARTHAOB- 

Davld  King,  Cy.  Engr. 

Geo.  W.   Payne  &  Son. 
C  A  RUTH  E  RSVILLE— 

Sterling   P.    Reynolds,   Cy.    BnKT. 
CHILLECOTHE- 

J.  BroadduB,  Cy.  Bngr. 

W.  L.  Garver. 

O.  P.  Glore. 

Wm.   Glore. 
CLINTON- 

H.  C.  Allen,  Cy.  Engr. 

A.  U.    Highnote. 
COLUMBIA— 

B.  B.  Canthom,  Cy.  Engr. 
Geo.   E.    Flood. 

FULTON-  __      „ 

Jno.  C.  Hudgina.  Cy.  Engr. 

Oeo.  H.  King. 
GALLATIN— 

Bpradlln  &  Roscoe. 
HANNIBAL- 

A.  C.  Molti,  Cy.  Engr. 
HOLDEN-  _ 

G.    H.    ^chldenbergBr.   Cy.   Engr. 
INDEPENDE  NCE— 

H.  H.  Pendleton,  Cy.  Bngr. 
JEFFERSON  CITY— 

H.  S.  Daw  ay,  Cy.  Engr. 

E.   F.  C.   Harding. 
JOFLIN- 

L    A.  Hunter,  12  Glover  Blk. 

S.  J.  McKee,  Cy.  Engr,,   412  Joplln 

A.  C.    MIchaellB,   S5  Model   Blk. 
KANSAS   CITY— 

8.  P.  Anderson,  BSl  Grove  St. 

0.  B.  Axtell,  i3?»  Oliver  St. 

B.  J,   Beard,   sSSS  McOee  St. 
G.   J.  Bell,   inB  Summit  St, 
8.  W.  Benedict.   £59  Park  St. 
Daniel   Bonteoou,  608  Hirst   Bld«. 
G.  M.  Brockman,  1613  Penn  St. 
B.   C.   Burgeae,  SOO  Indiana  SU_ 
Burns    &     HcEWnne" 

Tel,    Bldg. 
J.   L.  Case,  900  W.  13th  St, 

A.  M,  Church.  202  Mass  .Bldg. 

E.   M.    Collins,    Brunswick   Hotel. 
John  Donnelly,  «1   Whlttler  Place. 

B.  W.    Dunkard.   202  Maas  Bldg. 
W.  H.  Dunn,  W23  Oak  St. 

H.  H.   Flllery,   2ias  Campbell  St. 
Freygang    &    Trocon,    So8-ffiS    Gib- 
raltar Bldg. 

A.  C.  FulkerBOn,  1S99  Balto.  Ave. 

C.  W.  Gambol,  604  E.  3Sth  St. 

B.  T.    Gunter,    610    Brooklyn   St. 
W.  L.  Harmon,  23  W.  31st  St. 

E.   A.    Harper.   429  W,    11th   St. 
J.  C.  Herring,  Xa  Spruce  St. 
W.  E.  Herring,  406  Olive  St, 
J.  W.  Heylmun,  2301  E.  6th  St. 
R.  T.   Heylmun.  2301  E.  8th  St. 
Jaa,  O.  Hogg,  M«  N.  Y.  Llle  Bldg.     - 
J,  W.  Hoover,  614  N.  T.  Life  Bldg. 
Wynkoop   Klersted,     Water    Works 

Bide. 
Daniel  O'Flaharty  &  Son,  TOS  Wall 


'.  Waddeil,   Cy.   Bngr.,  City 


408     Postal 
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MIS80UKI  (Cont'd). 

KANSAS  CITY  (Cont'd)- 
—  -•-■1  ft  Hedrlck,   seO    Gibraltar 


Henry  A.  Wise. 

IleTRian   J.    Stroeh.   E06  N.   T.  .Lite 
BldK. 

Louis  CurClsii.   A.,  UM  Balto.  Ave. 

Geo.  E.  Kessler.  Bnxr.  Park  Board. 
KIRKSVlLiLEl— 

Btephen  Hall,  Cy.  Enir. 
LAMAR- 

Wm.  Hogney,  Cy.  Bngr. 
LEXINGTON- 

Martin  Owens,  Cy.  Engr. 

Geo.  Wade. 

Joseph  A.  Wilson. 
MACON- 

Chan.  Du  Boris,  Cy.  Bobt. 
MARCBLINB— 

C.   O,   Blsger,   Cy.   EngT, 
MARSHALL— 

Frank  Watson,  Cy.  Engr. 
MARTVILLB- 

Gco.  CuBter,  Cy.  Eagr. 
MEMPHIS— 

J.  L.  Sanders,  Cy.  Bngr. 
MEXICO- 

W.  B.  Hclntlre,  Cy.  Engr. 
MOREHLY— 

H.  V.  Betell.  Cy.  Bngr. 

James  Sandlson. 
MONBTT— 

Morris  Clinton,  Cy.  Engr. 
NBOSHO- 

J.  M.  Sherwood,  Cy.  Engr. 
NEVADA - 

Jas.  M.  Clack.  Cy.  Engr. 

F.  L.  LacoS. 
OREQON- 

C.  E.  Young,  Cy.  Engr. 


POPLAB  BLUFF- 
Kmest  Biwon,  Cy.  En( 

RICHMOND— 
8.  L.  Bay,  Cy.  Engr. 

ROLLA- 


ST.   CHARLBS- 

Frank  J.  Bull. 

Carr  Edwards,   Cy.  Engr. 
ST.  J08HPH- 

W.  H.  Floyd,   Jr.,  Cy.  BnBr. 

J.   R.   Racfcllffe. 
ST.  LOUI8- 

Abbotl-Qamble       Contracting      Co. 
(The).   £20  Chestnut  St. 

Bamett,  Haynea  &.  Bar-—     • 

HolUind     W.     I-'---      " 
Trust   Bldg. 

nut  St.' 

Bi-enneke  &  Fay.  12!  N.  7th  St. 
George   Bruyn,    22   B.    4th    St. 
Wm.    H.    Bryan.  TO*   Lincoln   Trust 

BidK. 
Brvan  ft  Humphrey,  T08-7-S  Lincoln 

Trust  Bldg. 
Samuel  W.  Burctiard,   tlS  Marma- 

duke  Ave. 
Bobt.  Carrick,  SOSH  Chestnut  St. 
Herbert  C.  Chwers,  A.,  Walnwrlght 

Bldg. 


70S     Lincoln 
eck  &  Son,  1007  Chest- 


HISSOURI  (Cont'd). 

ST.  Irf)UIS  (Confd>— 
Harry   G.    Clymer,   SZl  Walnwright 

BIdft. 
B.   H.   Colby,     708    Lincoln    Trust 

BldB. 
Columbia  Electric  EnglneerinK  Co., 

S16  Chemical  Bldg. 
B.  Cunllft.  308  Lincoln  Trust  Bldg. 
James  T.  Dodds.  03  Chestnut. 
Jno,   M.  Dunham,   A. 
Barnes    &     Young,     A.,    Columbia 

Bldg. 


W.    L.    Qarrella.   120   N.   4th   St. 
Jno.    T.    Garrett.   7IS  Locust   St. 
R.    P.    Garrett. 
Gelsel  Construction  Co.,  716  Locust 


Bldg. 

MInard  L.  Halman,  lOG  N.  7th. 
Henry  H.  Humphreys.  313  N.  9th. 
BImer  J.    Irey,  4010  R    Castleman 

E.   c'  Jannaen,   506  Olive  St. 
Chas.  W.  B.  JennlngB,  7084  Pine. 
Berkley  E.  Johnson,  IE  N.  Sth. 
Clinton  Kimball,  720  N.  4th. 
John  A.   Lulrd,  Suite  M3  Fullerton 

Bldg. 
Chas.  H.  Ledlle.  220  N.  4th  St. 
J.    B.   LeBB.   Koken   Bldg. 
Theodore    C.      Link, 

Bldg. 
W.     A.   Lucas,     A.,   Odd     Fellowa' 

Bldg. 
Hauran.  Russell  &  Garden,  A. 
McQahan  &   Flaherty,   9-11    Lucas 


Century 


R.   E.   McMath  Surveying  Co.,  313- 

H  Lincoln  Trust  Bldg. 
A.  L.    McRae,  52G    Lincoln    Trust 

Bldg. 
C.   V.   Mersereau,  38SS  Shenandoah 

Ave. 
A.  N.  MUner,  122  Fullerton  Bldg. 
Robt.  Moore,  119  Laclede  Bldg. 
Mound  City  Const.  Co. 
Geo.     J.    Perclval,    418-19    Holland 

Bldg. 
HI  rain     Phillips,     Pres.     Bd.     Pub. 

Richard  M.  Phlllli»,  B26-a  Lincoln 
Trust   Bldg. 

Pltiman's  Co.  of  Surveyors  ft 
EtigTS.,  «15  Chestnut. 

R.  C.  Pope,  308  Lincoln  Trust  Bldg. 

Chas.  K.  Ramsey.  A.,  IDG  N.  7th  St. 

J.   B.    Qulgley,   Walnwright   Bldg. 

S.  B.  RuBBell.  FrlD.  Aast.  Engr. 
Walcr  Dept. 

Alfred  Blebert.  4904  Columbia  Ave. 

Isaac  A.  Smith,  122  N.  7th. 

Richard  R.  Southard,  6628  8.  Broad- 
way. 


Clinton  F.  Stephens.  219  N.  4th. 
Hubert  P.  Taussig,  105  N.  7th. 
Isaac  S.  Taylor, 
._  _    a   "-hurman, 

.   Tlernan,   1719  Pendleton 


22 
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HISSOOBI   (Cont'd). 

ST.  LOUIS  (Cont'd)- 
R.   L.  Van    Sant.  609    CommercUl 

Bids. 

Chas.  Varrollman,  Street  Comr. 

Herbert  A.  'Wagner,  SOO  Am.   Cen- 
tral Bldy.  _ 

E.  B.  Wait,  SBwar  Dept.,  City  Hall. 
Weber  Sc  Orovea,  509  Olive  St. 

S.   Q.  Wells,  WT  N.  12th  St. 

Wm.  Wise,  ABHt.  Bewer  Comr.,  City 

Albert  H.  Zeller.  122  N.  7th. 
SALISBUHT— 

A.  Held,  Cy.  Engr. 
SEDALIA— 

C.   H.  Zoll,  Cy.  Bngr. 
aPRINGPIELD— 

T.  A.  White,  Cy.  Engr. 

C.  E.  Phillips. 

F.  M.  BIsbee. 

TIPTON— 

A.  M.  Clark,  Jr.,  Cy.  Bn»r. 
TRENTON— 

W.  C.  Ryan,  Cy.  Bngr. 
WEBB  CITY— 

A.  A.  Atwater,  Cy.  Engr. 
WEST  PIuMNS- 

C.  E.  Crabb,  Cy.  Engr. 

HONTAHA. 

ANACONDA- 

E.  M.  McDonald,   Cy.  Bngr. 
BILLINGS- 

A.  A.  MorrtB. 
BOZEMAN— 

C.  M.  Thorpe,  City  Hall. 
BUTTE5— 
P.  C.  Blckenbach,   Cy.   Engr. 
P.  W.  Blackford. 
E.  Carroll. 
Harper  &  McDonald. 
C.  W.   Paine. 

B.  J.  airaBburger. 
DEER  LODGE— 

Henry  B.  Davis. 
DILLON- 

Benjamln  Bond. 
EAST  HELENA- 

H.  O.  Robertson. 
GLASGOW- 

A.  W.  Mahon. 
GREAT  FALLS— 

Wm.  Munroe!  „ 

C.  W.   BwearlnBen.  Cy.  Bngr. 

B.  D.  Whltten.  Phelpa  Blk. 
HAHLBM— 

A.  E.  CummlnK- 
HELBNA- 
J.  H.  Fanner. 

Ghas.  W,  Helmlck.   Cy.  Engr. 
A.   a.  Hovey. 
T.  R.  Hinsdale.  Co.  Surv. 


G    M.  Stafford.  Cy.  Engr. 
LIVINGSTON— 

H.  S.   Crooks. 
M18BOULA- 

-Inkelnburg 
.  J,  GibBoi.. 

„.  Hushes.  Cy.  Engr. 
PHILIPSBURG— 

Geo.  W.  Wilson. 


KBBSASEA. 

ASHLAND— 

A.  C.   TTroh,  Cy.   Bngr. 
AUBURN— 

J.  M.  Hacker. 
AUKORA- 

H.  C.  Wood,  Cy.  E!nsr. 
BEATRICE— 

Wltlls  Ball,   Cy.   Engr. 

Geo.  A.   Berllnshof. 

K.  W.  Grant. 
BLAIR— 

Thoa.   F.   Kellay,   Cy.   Engr. 
CHADRON— 

Samuel  Dubel. 

Ira  Longcoe. 
COLUMBUS— 

Fred  Gotshalk. 

R.   L.   RosHlter,  Cy.   Engr. 
CRETE— 

Prot.  Brown,  Cy.  Engr. 
DAVID  CITY— 

E.  P.  Harrington,  Cy.  Engr. 
FAIRBUBY— 

A.  Courtney. 
FALLS  CITT- 

M.  N.  Bair,  Cy.  Engr. 
FREMONT— 

J.  W.   Andrews,   Cy.  Engr. 
GENEVA— 

W.  E.  Harrison.  Cy.  Engr. 
GRAND   ISLAND-  „    .,   .^ 

Oscar  Klrechke.   A.,  1619  W.  Sd   Bt. 

Harold  C.  Koenlg. 
IIA8TINGS- 

C.  A.  Heart  well,  Cy.  Bngr- 

C.  D.  Rlchey. 

J.  R.  Sims. 
HOLDRBDGE— 

Hans,  Karr,  Cy.  Engr. 
KEARNEY- 

B.  N.    Porterfleld,   Cy.   Engr. 
LINCOLN- 

Geo.  Campen,  Cy.  Engr. 

Adiia  Dobson,  State  Engr. 
NEBRASKA  CITY- 

A.  M.  Munn,  Cy.  Engr. 
NORFOLK— 

H.   W.    Bradley.    201  Hudson  St. 

H.  Barton,  41  Yard  St. 

W.  H.   Loren,  Cy.  Engr. 

J.   C.  Stltt, 
NORTH  PLATTE— 


C.  P.  Rosa,  Cy.  Engr. 
OMAHA— 

W.  G.  HlggIna,.S18  S.  IBth.         _    _ 

J.    E.    House,    C.    B.,   41B,    let  NaU. 
Bank. 

R.  B.  Howell. 

Andrew  Rosewater,  Cy.  Bngr. 

ThOB.  Shaw,  B2S  Pazton  Blk. 
PLATT8MOUTH- 

B.  E.  Hilton,  Cy.  Engr, 
ST.  PAUL— 

Robt.  Harvey.  Cy.  Engr. 
SOUTH  OMAHA—  ,  „ 

Herman  Seal,  Cy.  Engr.,  City  Hall. 

A.   L.   Da  via.   Glasgow  Blk. 

J.   Klewltt,   Jr.,   i  Murphy  Blk. 

W.   S.  King. 

O.  M.   Zander,   Pioneer  Blk. 
SUPBRIOR- 

w.  H.  Green,  Cy.  Engr. 
YORK- 

A.  B.  Codding,  Cy.  Engr. 


jbyGoogIc 


ENGINBBRS,  ABOHITEOT8,  ETC. 


W.  T.  Horan. 


KEW  HAUPSBISE. 


ClIABIiESTON- 


DOVBR- 

Asa  M .  Hattlce. 

W.  C.  Osden,  S  Cuehlns  Bt. 

A.  T.  R&mBdetl. 

J.  Ed  BlcltardBon. 
GOFF8TOWN— 

~    I.  P.  Hadley. 


Fred  W.  Towns. 
liACONIA— 

F.  a.  Berry,  Cy.  1 

E.  R.  Davis. 

'Wm.  Nelson. 
MAMCH  EISTER— 

Bartlett  ±  Gray. 

"-  -■-/  &  Dohort- 
.\  J.  Lord.  < 
NASHUA— 

A.  W.  Dean,  Cy.  Kngr. 

CbOB.  E.  Bmeraon.  5  Fletcher. 

Oeo.  B.  Pearson,  2tZ  Main. 

A.  H.    Baundartl,   70   King. 
NEW  CASTLE— 

J.  W.  Walker,  U.   B.  Qovt.  Ensr, 

ITBW  JBKSBT. 

ATLANTIC  CITT— 
Ashniead  &  Hackey,  U  R.  B.  &  li. 

Btdg. 
Henry  H.  Cross,  S  Law  BldE. 
Edwin  F.  DuranK.  tH  States  Av« 

__.    _■.  ] 
Ave. 

B.  Lutherberg,  2*2  Roseinont  Ave. 
Bhumway  &  Stafford. 

Ellas  Wright,  U  N.  Penn  Ave. 
ATLANTIC  HIGHLANDS— 

T.  J.  Emery. 

A.  C.  Hurley,  Cy.  Engr. 
BEVBRLT- 

Charles  Stokes,  Cy.  Engr. 
BLOOM  FIB  LI>- 

A.  H.  Olmsted. 
BRIDOETON— 

Walter  M.  Sharp,  Cy.  Bngr. 
BOONTON— 

Chaa,  F,  Hopkins,  Cy.  Engr. 
CAMDEN— 

John  J.  Albertson.  Co.  Bngr. 

Louis   F.    Bodlne.  SOB   Market   St. 

Levi  C.  E^rnham,  Cy.  Bngr. 

Henry  S.  Haines,  S13  Temple  Bldg. 

Henry    J.    Sherman.    US     Temple 
Bldg. 

ThoB.  Stephens,  A, 


^P'1-n 


L,  301  1 


t  8t 


NBW  JESSET  (Cont'd). 

CAPE  MAT- 

N.   C.   Prue,  Cy,  Bngr. 
DOVER— 

Smith  &  Jenklna,  Cy.  Engrs. 
ELIZABSTH- 

Wm.  H.  Luster,  Jr..  Cy.  Engr. 
ENQLEWOOD— 

Wm.  V.  Van  Blarcom,  Cy.  Bngr. 
FREEHOLD— 

N.  J.  Conover. 
GARFIELD— 

C.  W.  Holllday,  Cy.  Engr. 
GLOUCESTER  CITY- 

A,  A.  Powell,  Cy.  Engr. 
HACKBNSACK— 

Lemuel  Loiler,  Cy.  Bngr. 

P.  E.  Van  Buaklrk. 

Alfred  W.  Williams. 
HOBOKBN— 

T.   U.   McCain,   Cy.   Engr. 

Tlvy  &"  Smith. 

W.  F.  Whittemore. 
JERBBT  CITT- 

Robert  C.  Bocot,  1  Montgomery  St. 

William  Baxter,  17  Emory  St. 

Giutav  Blau,  Jr.,  709  Grand  St. 

Charles  B.  Brush  ft  Co.,  1  Newark 
St! 

Robert  H.  Daly,  TS  Montgomery  St. 

Earle   &   Harrison,    1    Montgomery 
Bt. 

Ferris  Garwood,  96  Hudson  St. 

Bmll  Gull,  18  Charles  St. 

B,  W.  Harrison,  I  Montgomery  St. 
William  H.  Hooker,  US  Montgom- 

Charles  Hopper,  tB»  Washington  St. 

Edward  W.  Insley,  M  Central  Ave. 

John  C.   Payne,  1  Montgomery   St. 

P.   Banford   Ross,   in    Washington 
St 
'  William  L,   Ross,   27T    Washington 
St. 

Van  Keuren  &  Co.,  Gregory  &  Van 
Vorat  Bt«. 
LAMBBBTVILLB- 

Frank  M.  Wilson,  Cy,  Engr. 
LEBANON— 

A.  B.  Downes. 
LONG  BRANCH- 

J.  Wesley  Seaman,  Cy.  Bngr. 
MONTCLAIR— 

Iieonard  Bishop. 

Frank  W.  Crane,  Cy.  Engr. 

J.  Lock  wood. 

P.  North. 
MORHISTOWN— 

Arthur  S.   Plerson,  Cy.   Engr. 
NEWARK- 

Ernest  Adam,  Cy.  Bngr, 

Frank  E.  Alblnger,   IM  Market  St. 

Charles    P.    Baldwin. 

C,  Melville  Borrle,  767  Broad  St. 
Thos.  Crenny. 

J,  &  W.  C.  Ely, 

A.  Faber  du  Faur,  22  Nichols  St. 

Adolph     Faber    du     Faur,    Jr.,     127 

Elm  St. 
Wm.  F.  Field,  Prudential  Bldg. 
W.  P.  Field,  7«S  Broad  St. 
Francisco  &  Barkhom,   718  Broad 

St. 
Georgo  H.    Gardner,   784  Broad   St. 
Edward  R.  Halsey,  lU  Market  St. 
Eugene  B.   Hedden,  J3  Clinton  St. 


DIEECTORY  OF  AMEBIOAN  CEMENT  INDUSTRIES. 


HEW  JERSEY  (Cont'd). 

NEWARK   (Cont'd)— 
Irvin   G.   Hooper,   3S    Waahln^on 

St. 
Warren  R.   KJnaey.   10  South   8t. 
Lehlbach    Bros.,    TTO   Broad   St. 
ManufacturerB'  Cont,  Co. 


H.  H.  MltchGll.  IB  3 
Carl  Mueller.  BIO  Br 
Nathan   Myers. 


Robert  Palm,   a  Masnolla   St. 
Edward  8.  Rankin.  ET3  Broad  St. 
Robert  C.  Sacconl,  SOU  Broad  St. 
Wni.  Scarlett.  22«  Market  St. 
M.  R.  ShRrrerd,  City  Hall. 
Harrison    Van    Duyne   &    Son,     800 

Broad  St. 
BuKene  Vanderpool.  757  Broad  St. 
Peter  WHiel.  S^9  Broad  St.  - 
NEW  BHUNSWICK- 
Astier  Atkinson.  Cy.   Engr. 


ORANQE- 
Fred  T.  Ci 
Eugene   ~ 


>ne.  SS2  Main  St. 
-._„-..-    _.    Hedden,    20  Walnut   St. 
James  W.   Hodgklnaon,  18  Canneld 


St. 

Mead  &  Taylor,  212  Main  St. 

George   P.    Olcott.    252   Main   St. 

W.  H.  V.  Relmer,  249  Main  St. 
PALMYRA- 

Henry  8.  Halnaa,  Cy.  Engr. 
PASSAIC— 

Frank  K.  Irving. 
■     C.  R.  Wise,  Cy.  Engr. 

Wise  &  Watson. 
PATERSON- 

William  W.  Christie,  Paterson  Sav- 
ings Inet.  Bldg. 

3.  W.   Ferguaon.  1E2  Market  St. 

Harold  J.  Harder,  Cy.  Engr. 

J.   W.   Smith,   Paaaale  Water  Co. 
PERTH  AMBOT— 

C.   C.   Honiman. 

Jenkins  &  Price,  Cy.  Engr. 
PHILLIPSBURG- 

Q.  E.  Carpenter. 

J.  E.  Smith,  Cy.  Engr. 
PI  Jl  IN  Ft  ELD— 

Andrew  J.  Gavett,  Cy.  Engr. 
RAHWAY— 

Robt.  H.  A,  Adams,  Cy.  Engr. 
RKD  BANK- 

Wllllam  8.   Sneden,   Cy.  Engr. 


Geo.   Jenkins,   Cy.   Engr. 
RUTHERFORIJ— 

R.  M,   Watson,   Cy.  Engr. 
SALEM— 

I.  O.  Acton.  Cy.  Engr. 
SOCTH  AMBOY— 

H.    M.   Thomas,    Cy.    Engr. 
SOUTH  ORANGE— 

Jobs    B.    Dnncklee,   35  Faliview 
Ave. 

L.   P.  Taylor,  Cy.  Engr. 
SUCA8BUNNA— 

Cyrus  G.  Force,  Jr. 
SUMMIT- 

Carl   Seller,  Cy.  Engr. 
TRENTON— 

n.  Albert.  22  Walnut  St. 

J.   P.   Anderaon.   4SR  Bellevue   Ave. 


ITEW  JERSEY  (Cont'd). 

TRENTON  (Confd)- 
H.  Barton,  41  Yard  81. 
H.  W.  Bradley.  201  Hudson  St. 
Brouse  &  Arend.  First  Natl.  Bank 

Bldg. 
R.    B.    Budd.    240   Hamilton   Ave. 
J.  S.  Chambers,  Jr.,  193  Brunswick 

C.  B.Dahlgreii,   BIO  W.   State  Ave. 

F.  J.    Eppele,   530  Perry  St. 
C.  C.    Haven,   City  Hall. 

G.  Johnston,  41B  Market  St. 

C.    D.    McClary,    RIvervlew    Cetn. 

N.  R.  Montgomery,   ISo  Greenwood 
Ave. 

W.  T.  Morgan,   29  Charles  SL 

J.  C.   Nevlns,   211  Clay  St. 

B.  Q.  SpLlabury,   216  W.  State  SI. 

A.  J.  Swan,  21  N.  Olden  Ave. 

H,  V.  Thompson.  917  Carteret  Ave. 

J.   L.  Watson,   137  E.    State  St. 
WESTFIBLD- 

H.    C,    Van   Emburgh,   Cy.    Engr. 
WEST  HOBOKEN— 

Robert  Gaw,    Cy.    Engr. 
WEST  NEW  YORK— 

Robt.  Oaw,  Town  Engr. 
WOODBURT- 

Wm.  M.  Carter,  Cy.  Engr. 

HEW  MEXICO. 


HU!  &  IjSl  Driere. 
H,  D.  Johnson. 
Pitt  Ross.  Cy.  Engr. 
CARLSBAI>— 

B.  A.  Kymeger,  Cy.  Engr. 
HOB  WELL- 

C.  R.  Can-. 
Mark   Howell. 
M.    Kinney. 

W.  M.   Reed,   Cy.   Engr. 
SANTA  FE— 
Wendell   V.    Hall,   Cy.   Engr. 


J.   L.  ; 


HEW  YORE. 


Leslie  Allen,   SS  De  Graf  Bldg. 

Horace  Andrews. 

Edward  A.  Bond,  State  Engr. 

W.    E.    Landreth,    Slate  Bngr'B   ot- 


John  O'Uara, 

Wm.  Pleraon  Judson,  State  Hall. 

Herman  H.  Russ  &  Sons,  IZl  State. 

Elnnthan  Sweet.  Bl  Stale. 

H.    A.    Van   Alstlnev    State    Engt- 

ALTAMONT— ' 

W,  E.  La  Fountain. 
AMSTERDAM— 

Frank    E.    Crane,    Cy,    Engr. 
AUBURN— 

J.  W.  Ackerman.  Cy.  Bngr. 

D.  F,  Austin. 
BATH— 

Robt.  M.  Lyon.  Cy.  Engr. 
BINGHAMTON— 

S.  E.  Monroe,  Cy.  Engr. 

Chbnango  Engineering  Co. 
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BNGINB&R8,  ABOHITECTS,  ETC. 


HEW  rOBE  (Cbnt'd). 

BUFFALO— 

F.   V.    E.'  Bardol,  'cy.   Engr. 
Buffalo  EnftT'  Co. 
H.  T.  Bultolph,  13  City  Hall. 
Chaa.    H.    DavlB,    98    Cedar    St. 
OeorKe   C.  Dlehl,   83«  Elllcott  Bq. 
John     F.    Ellsworth,     Franklin     A 

EaKle  SiB. 
S.  J.  FteldH. 
Green   Sc   Wloks,   A.,   110   Franklin 

St. 

E.  B.   Outhrie,   4ae  Elllcott   Bq, 
L.   H.   KnaiJp,   S80  LInwood  Ave. 
Geo.  A.   Rlcker,  702  SlUcott  Sq. 

F.  G.   &   a.    R.   Sllkes,    in  Elllcott 
Bq. 

O.  F.  Wltlord,  79  Woodlawn  Ave. 
J.   F.   WItraar,   706  Elllcott  8q. 
CANANDAiaUA— 
Harry  Welcb,  Cy.  Engr. 


L.eslle  R.  Bmlth,  Cy.  Engr. 
CARTHAOB- 

J.  P.  Brownell.  Cy.  Engr. 
CHESTER— 

Fred'k  J.  Knlgbt.  Cy.  Engr. 
COHOES— 

Edw.  Hayp«,  Engr.  Imp.  Com. 

C.  H.  Van  Auken,  Cy.  Engr. 
COLD   SPRINGS— 

Wm.  Bums. 
CORNING- 

Robt,   O.  Hoyt,  Cy.  Engr. 
CORTLANEJ- 

Henry  C.  Allen,  Cy.  Engr. 
DUNKIRK— 

Herbert  A.     Holetetn,     Aral.     Or- 

James  P.  Mnrrlssey,  Cy.  Engr. 
EAST  AURORA- 

Cha«.    P.    Fink. 

Gl'O.  HanllBten.  Cy.  Engr. 

Geo,    Olmsteaa. 
BAST   HAMPTON- 

Wm.  H.  Barnes. 
ELM  IRA— 

Consldlne  A  Walti. 

John  C.  Ingraham, 

F.  E.  Leach,  Cy,  Engr, 

RanHom    T.      Lewis,    119      Caldwell 

J.  E.  Raw  Una. 
FAR  ROCKAWAT- 

A.   J,    Bogart. 

Morrell   Smith. 
FIBHKII.L-ON-THE-HUDBON— 

W.  R.  ScoHeld,  Cy.  Engr. 
PULTON— 

O,  C.  Breed,  Cy.  Engr. 
GENEVA- 

Wm.  Church,  Cy.  Engr, 
GLENS  FALLS- 

W.  W.  Maclay. 

Joe.  Mlchaeleoo. 

Geo.  P.  Blade,  Cy.  Engr. 
GLO  V  ERHVI LLE— 

E.  Brown   Baker. 
A.  A.  Beattle. 

F.  L.  Comstock. 
Chaa.  Fiske. 

Morrla   Vrooman,   Cy.   Engr. 


NEW  YOBK  (Confd). 

GOSHEN— 

V.   K.   Mills. 
HAMILTON— 

E.  L.  Kingsbury,  Cy.  Engr. 
HAVBRSTRAW— 

Chaa.  M.  Hilton,  Cy.  Engr. 
H0BNELL8VILLE— 

V.   W.   Dairy m pie.   Cy.   Engr. 
HORSEHEADS- 

M.  Rickey,  Cy.  Engr. 
HUDBON- 

H,   K.  Bishop. 

John  Frank  Ifn. 

W.  B.  Hallldbeck.  Cy,   Engr. 
HUNTINGTON- 

C,  P.  Darling. 
ITHACA— 

J.  F.  Bradley,  Cy.  Engr. 

G.  S,  Williams. 

A.  B.  Wood,  A. 

JAMESTOWN- 

F.  W.  Dalrymple,   Cy.  Engr, 
Geo.  W.  Jones, 

JOHNSTOWN— 

James  W,  Miller.  Cy,  Engr. 
KEEBEVILLE- 
.  A.   Blgelow. 
KINQSTON- 

Geo.  N,  Bell,  Cy.  Engr. 

P.  E,  Clarke. 

B.  B.  Cod  wise. 

A.  K.  Klrkpatrlck. 

Wllgntt  Kllngberg. 

O,  C,  Longyear. 

James  E.  Phlnney. 
LAKE  PLACID— 
.   Geo.  T.  ChelUs.  Cy.  Eng. 
ILjVNCASTEB- 

W.  M.  Smalt.  Cy.  Engr. 
LAN8INGBUBO— 

C.  E.  Hicks.  5CT  2d  Ave. 


Frank  Rider,  Cy,  Engr. 
LESTBR8HIRE— 

S.  M.  Balrd.  Cy.  Engr, 
LITTLE  FALLS— 

S.  E.  Babcock, 

E.  T.  E,  Iiansing.  Cy.  Engr, 
John  McComb. 

F.  C.  PhilUps. 
LOCKPORT- 

Chas.  IT-  Cornes.  City  BIdg. 

Julius   Frehaee.   Central .  Blk. 
MALONE— 

H.  M.  Conant, 

H.   H.   Seaver,  Cy.  Engr. 
M  ASS  EN  A— 

E.   B.   Bumsted. 

Joseph  H.  Clark,   Cy.  Engr. 
MATTEAWAN— 

C.  B.  Van  Slyck. 
MIDDLETOWN— 

Van  Allen  Harris. 

Chas.  H.  Smith,  Cy.  Engr, 
MT.  VERNON— 

Geo.   W.   Drumheller,   Cy.   Engr. 


Frank  B.   Bsterbrook. 
Fred  M.  Bneed,  A..  K  2A  St. 
J,  D.  Van  Buren. 
NEW  ROCHE LLE— 
Clarence  S.  Haskell.  Cy.  Bngr. 
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DIRECTORY  OV  AMERICAN  CBUENT  INDtJSTRIES. 


HEW  TOSK  (Confd). 

NEW  YORK  CITT,   BOROUOH  OF 
BBOOKLYN- 
A.  E.  Allen,   Municipal  Bldr 
H.   R.  Aaacraon,    Munielpai   Bldg. 
H.    D.    Badger,    189   HonUKue   St. 
H.   J.   Barker,    Municipal   Bldg. 


,   — f  Broadway. 

W,  &.  Baacome,  Si  Broadway. 
F.  C.  Bates,  Municipal  BldK. 
Oeorge  Berry.  4  C "" 


C.  6.   Brown,   SDO  Bushwlck  Ave. 
W.  T.  Bmorton,  Municipal  Btdg. 
W.  W.  Brush,  Municipal  Bids- 
N.  I<.  Buck,  S4  Broadway. 
F.    TS.    Buckingham,   1£9    Montague 

St. 
A.  T.  Byrne,  860  Fulton  at. 
J.   F.   Carey,   3S1  Fulton  Ht. 
Job.  P,  Carlln,   N.  Court  St. 
P.  J.  Conlon,  Municipal  Bldg. 
a.  H.  Day,  204  Montague  St. 
J.  H.  Decker,  Municipal  Bide. 
1.  M.  DeVarona,   Municipal  Bldg. 
Edwin    Duryea.    Jr.,    84   Broadway. 
Louie   Duvlnege.   498   L>eonard   St. 
J.   H.    Dwyer,   168  Montague  St. 
P.    A.    Faribault,    Borou^   Hall. 
P.    P.   Farley,  216  Montague  St. 
E.    W.     Firth.    Cropaey     Ave.     and 

Bay  17. 
P.    J,     FlanlBan,    Cropaey    Ave.    & 


C.  B.  Foley,  916  DeKalb  Ave. 
Buchanan  L.  Pox.  11  E.  B9th  St. 
Ford  &  Beach.  ISB  Montague  St. 

F.  J.  Fort,   Municipal  BIdg. 
Joseph  Qondman.  4  Court  Sq. 

G.  T.    Hammond,    Municipal   Bldg. 
J.  F.  Hammond,  Municipal  BIdg. 
R.  E.  Hawley,  84  Broadway. 

R.  V.  Hunt,  Municipal  Bldg. 
J.   I.    JaeobB,   4  Court   Sq. 
Alexander  Johnaon,  84  Broadway. 
Olaf  Kelley,  84  Broadway. 
Martin  Klngeley.  84  Broadway. 
John  Klelohka,  4  Court  Sq. 

B.  D.    Knap,    8*    Broadway. 
Nelson  P,   L^wIb.   Cf.   Engr.    Hlgh- 

3.  W.   McOmtb,   Municipal  Bldg. 
J.  B.  Maloney,  1091  Atlantic  Ave. 
G.   W.   Martin.   Municipal    Bldg.. 
John   Martin.   4  Court   St. 
a.  H.  McElroy.  26  Court  St. 
W.    M.   Meeerole,   ISO  MontBRUe   St 
John    Mlddleton,    188    Montague   St. 
Foster   MllUken,    189   Montague   81. 
Mllllken    BroB.,    Ft.    Clinton    Bt. 
A.  D.  Murphy,  26  Court  SI. 
O.   F.   NlcholB,   84  Broadway. 
NoBtrand  &  Debevolse,  u&3  Myrtle 

Ave. 
H.  E.  Osborne.  Municipal  Bldg. 
A.    I.    Perry.    Municipal    Bldg. 

C.  D.  Pollock.  Municipal  Bldg. 
F.  L,  Pruyn,  84  Broadway. 
Max  Raymond.  4  Court  Bq. 

A.  W.   Rose,   131  Livingston  St, 
Adolph  Salmon,  4  Court  Sq. 
Richard    Bchermerhorn,   340   Fulton 
St. 


HEW  TORE  (Confd). 

BOROUGH  OF  BROOKLYN  (Cfd)— 
Joseph    Strachan,    Municipal    Bids. 
J.  A.   Tllley,  84  Broadway. 
G.   W.   Tlllson,  Municipal  Bldg. 

A.  S.  Tuttle,  Municipal  Bldg. 
C.  a.  Voorhees,  II  Court  Bt. 

B.  M.  Wagner,   Municipal  Bldg. 

C.  D.  Ward.  Municipal  Bldg. 

R.  N.  Wheeler.  Municipal  Bldg. 
E.  S.   White,  Municipal  Bldg. 
LasaruB  White.  Municipal  Bldg. 
J.   D.   WllkenB.  B4  Broadway. 
C.   G.   WllllamB,   84  Broadway. 
R.  L.  Wllllanui.  !04  Montague  Si. 
O.   B.   WlnBlow,   Hunlclpal  Bldg. 
NEW  YORK  CITY,  BOROUGHS  OP 
MANHATTAN    AND    BRONX— 
W.    I.    Alma,    3E    Broadway. 
T.    H.   AllBon.   88   Cortlandt   St. 
Henry     Anderson,   A.,   U8l     Brottd- 

Anderson  Se  Murphy.  11  John  St. 
C.  W.  Atkins,  IS  Broadway. 
Asher  Atkinson.  208  Broadway. 
W.  A.  Aycrlgg,  102  Chamt>era  St. 

B.  C.   Bacon,   26  Corllandt  Bt. 
W.  S.  Bacot,  1  Broadway. 

W.  J.  Baldwin,  107  W.  17th  St. 
Ball  A  Corbett,  89  Cortlandt  St. 

C.  J.  Balthasar.  896  Broome  Bt. 
Bannister  A  Shell.  A.,  69  Wall  St. 

I.  E5  Broadway. 

41  BroadT-" 

■.    200    Bro 
___y  ft  Co.,  E8  Libert.    __. 
.  L.   Bartholomew.  171  oroadway. 
'.  J.  Bates,  IX  Liberty  St. 


W.  B.  Beokley,  n  Park  How. 
W.  D.   Benedict,  81  Nassau   St. 
C.  F.  Berg,  A..  10  W.  !3d  Bt. 
W.  R.  Bergholi,  IB  Cortlandt  St. 
M.  Bernstein,   A.,   245  Broadwa,y. 
W.    H.   Blrkmire,   396   Broadway. 
Joseph  Bljur,  20  Broad  St. 
J.  L,   Blaokwell.   Inc..  20  Broad  St. 
Oscar  Bloch,  1123  Broadway. 
HarrlHon  Blunt.  G74  Broadway. 
John  Bogai't,  40  Wall  Bt. 


R,  P.  : 


olton,  2G  Nassau  Bt.  . 
owman.  71  Broadway. 
rady,   81  Center  Bt. 


.  _.        -elthaupt.  eB  Broadway. 
J.  B.  Brooke,  4E  Broadway. 
W.  F.  Brothers. 
Frank    E.    Brown,    Dept.   of  Public 

Bldgs. 
ThOB  E.   Brown,   Jr.,  71  Broadway. 
Andrew    Bryson.    29    Broadway. 
C.   G.  Buchanan.  143  Liberty  St. 
Buchanan  &  Fok,  A„  U  B.  BSth  Bt. 
C.  W.  Buchholi,  21  Cortlandt  St. 
Building    &    Sanitary     Inspection 

Co..  874  Broadway. 
C.   C.   Buckner.  11  Wall  St 
C.  H.  Bull,  19  Park  Row. 
O.   B.   Burbank.  15  Wall  St. 
Burbom  &  Granger.  95  Liberty  S|.. 


le,  4G  Broad wfiy, 
W.  E.  Burke.  2GS  Broadway. 
Burnett  &  Tainter,   111  6th 


Ave. 


jbyGoogIc 


ENGINBBR8,  ARCHITECTS,  ETC. 


ZTEW  TORE  (Cont'd). 

BOROUOH    OF     MANHATTAN 

Cont'd)— 


__.  A.  Gary,  S5  Liberty  St. 
Chambers  &.  Hone,  60  New  St. 
J.   Park   ChannlnB,  K!  Park   PI. 
Chimney  Construction  Co.,  99  Naa- 

aau  St. 
■Wm.   L.  Church,  871  Broadway. 
J.  J.  Clare,  T35  Summit  St. 
Clark   &   MacMullen,   4Z  E.   23d   St. 
W.   Q.  Clark,  1123  Broadway. 
C.  L.  Clarke,  SI  Naasau  St. 
T.  C.  Clarke.  1  Nassau  St. 
T.   C.   Clarke,   in  Duane  Bt. 
Clinton  &.  Russell,  32  Nassau   St. 
F.  A.  Cokefalr,  30  Broad  St. 
A.   W.   Colwell,  SS  Cortlandt  St. 
Concrete     Steel    Engr.    Co.,      Park 


J.  V.  Conn  ell.  Produce  Exchange, 

A.20. 
Constable  Bros.,  ZZ  £!.  ISth  St. 
F.  B.  Cook,  280  Broadway. 
Theixlore  Cooper,  SB  Broadway. 
Cooper  &  Wegand,  IISB  Broadway. 
F.   U.   Corning,  15  Broad  Bt. 
B.    L.    Corthell.   1  Nassau   St. 
Robert  Crawford.  332  £3.  43d  St. 
W.   W.    Crehore.    39   Cortlandt   St. 
J.  J.  R.  Croes,  68  Broad  St. 
Foster  Crowell,   18  Broadway. 
W.  C.  Culver,  13S  Liberty  St. 
J.  T.  Culyer,  68  Park  How. 

B.  A.  E>are,  19)  Broadway. 
J.  H.  DarllaKton.  31  Pine  St. 
Chester    B.    Davts. 

C.  H.  Davis,  7  Cedar  St. 
Clarence  Dclafield,  69  Maiden  Lane. 
Harold  De  Raaslaft.  45  Broadway. 
De    RaaslaR  &  McNulty,  181    Wil- 
liam St 

S,  L,  P.  Deyo. 

D.  H.  Dlion,  21  William  St. 
W.  J.  M.  Dobson.  7  Day  St. 
A.  L,  n.  Doty.  21  Stats  St. 
Drewson  Co.,  6  Beekman  St. 
Jamea  Dubois  ft  Co..  11  Broadway, 
J.   a.   Dudley,   29  Broadway. 

P.  H.  Dudley,  80  Pine  St. 
Louis  Duncan,  71  Broadway. 
F.  A.  Dunham.  220  Broadtoay. 
R.  F.  Dunham,  220  Broadway. 
Joliit  B.  DnncUee,  170  BioadwBV. 


Eanlwick     BngiiieerlnK    Co.,     Ltd., 

21  Park  Row. 
Emmena  &   Strong,    1  Broadway. 
Engineering      Contract      Co.,      71 

T.    H.    Alison,    39    Cortland    St. 
M.  E,  Evans,  20  Nassau  St. 
Faber    du    Faur   &   Donnelly,    132 
Naasau  St. 

F.  J.  Falding,  46  Broadway. 

G.  P.  Farley.  100  Broadway. 

H,  Femstraw,  Grand  Central  Bta- 

Henrl  Fauchaux,  A.,  Broadway  & 
ISid  at 


Field  ft  Everett.  43  Cedar  St. 
a.  S.  Field,  1  Broadway, 
W.  P.  Field,  31  Union  Square,  W. 
Floyd  &  Carpenter,  20  Broadway. 
Campbell  Ford.  56  Wall  St. 
Ford.    Bacon    ft   Davis,   149  Broad- 
Poster  ft  Green.  133  5th  Ave. 


E.  Foye,  11  Broadwai 

Francis  Bros.  &  Jellett,  Inc.,  K\ 

ISth  St. 
W.  P.  Freeman,  39  Cortlandt  St. 
W.  K.  Freeman,  17  Park  How. 
Freeman  &  James,  58  Broad  Si 


-.  H.  puertes.  lOO  William  St. 
Oeo.  A.  Fuller.  137  Broadway. 
G.  W.  Fuller,  220  Broadway. 
O.  C.  Gayley,  160  Broadway. 
W.  P.  Gerhard,  33  Union  Sq. 
R.  W.  Gibson,  A.  54  Broad  St. 
G.  B.  aittord,  120  Liberty  St. 

A.  C,  Glldersleeve.  39  Cortlandt. 
R,  S.  Olllesple,  280  Broadway. 
F.  C,  Glasser,  217  W.  lEBth  St. 
C.  J.  Ooldmark.  29  Broadway. 
J.  M.  Ooodell.  100  William  Bt. 

F.  H.  Gottlieb,  136  Liberty  St. 

B.  L.  Gould,  1  Broadway. 

Gray -Smith    EnglneerlnK    Co.,    160 

5th  Ave. 
B.  A.  Greene,  141  Broadway. 
Oeo.  B.  Greene,  113  Broadway. 
Greene  ft  Greene.  11  Broadway, 
J.  S.  OriBBS,  Jr..  97  Cedar  St, 

B.  B,  Gulon,  3410  3d  Ave. 

W.  C.  Gunnell.  132  Nassau  St 
Wm.  S.  Hadaway,  107  Liberty  Bt. 

C,  A.    Hague,    39  Cortlandt   St. 
a.  S.  Halght  2085  Daily  Ave. 
Hallsted  &  McNaugher,   71  Broad- 

W.  3.  Hammer,  26  Cortlandt 
John  Hankln,  119  E.  13th  St 
Hippolyte  Hardy,  30  Broad  Bt. 
T.  B.  Harlng,  138  Liberty  St. 
Robt  L,  Harris. 
Hasklns  ft  Coffin,  32  Broadway. 
C.  H.  Haswell,  1803  Park  Row  Bldg. 
Jno.   Hauser,   A.,  llffi  Broadway. 

G.  8.  Hayes,  111  5th  Ave. 

'  Allen  Hasen,  220  Broadway. 
■».  L.  Hedanberg,  108  Pulton  St 
Jno.  Hecrdegan,  4*  Broadway. 
G.  C,  Henning,   220  Broadway. 

Rudolph  Hering  and  G.  W.  Fuller, 
100  William  St. 

A.  B.  Herrlck.  120  Liberty  St 

P.  Hester  ft  Bon,  7  Chatham  Bq. 

J.  M.  Hicks,  19  Park  Place. 

W.  H.  Hlldebrand,  1  Broadway. 

R.  W.  Hildreth  A  Co.,  32  Broadway. 

Geo.  Hill.  160  5th  Ave. 

G.  C.  Hlllman,  S16  Forest  Ave. 

Hill.  Quick  ft  Allen,  lOD  William  St 

F.  E.  Hinckley,  30  Broad  St, 

G.  D.  Hiscox,  361  Broadway.. 
Hoare  ft  Co.,  11  Broadway. 


640 


DIRECTORY  OK  AMERICAN  CEMENT.  INDUSTRIES. 


MEW  YOKK  (Cont'd). 

BOROUGH    OP     MANHATTAN 
Cont'd)— 
H.  W.  Hodge.  1  Nassau  at. 

B.  H.  Hood  Co..  230  Broadway. 
G.  P.  Hopkins,  Bl  B.  S7th  St. 
Horenbiirger     ft     Straub.     A.,     IS 

Bowery. 

C.  L.  Horack.  16  Broadway. 
J.  W.  Howard,  1  Broadway. 
Humphreys  &  Olatgow.  31  Nassau 

St. 
Bobert  W.  Hunt  &  Co.,  71  Broad- 

C.  T.  Hutchinson.  71  Broad  war. 
W.  R.  Hutlon,  35  Broadway. 
F.  E.  Idell,  »  Cortlandt  St. 
V.  S.  Ingersoll.  120  Liberty  Bt. 
labBll-Portor  Co.,    24E  Broadway, 
lesertel  &  Sawyer,  X  Cortlandt  SL 
Jacobs  ft  Davles,  32  Nassau  St. 
C.  S.  Jennings.  99  Nassau  SL 

E.  D.  Johnston,  41  Liberty  St. 
J.  A.  Judson,  11  Broadway. 
Jas.  Kano. 

Jas.  P.  Keating,  n  Park  Row. 
Walter  Katie,  Cht.  Engr.  N.  T.  C. 

ft  H.  R.  R.  R. 
Q.  T.  Keith,  U  Wail  St. 
Kelley  &  Kelley,  US  B,  tid  St. 

B.  H.  Kendall,  A.,  150  6th  Ave- 
John  Kenny,  Jr..  38  Corllandt. 
Wm.  Kent,  230  Broadway, 

J.  W,  Xing,  «1  William  St. 
T,  P,  Kinsley. 

F,  E.  Kinsman.  ZS  Cortlandt  Bt. 
Knlgrht  &  Lande,  SO  Broad  St. 
Edw.   B,  Knowles,  2t  Cortlandt  Bt. 
Douglas  Knox,  £S«  KIngsbrldKe  Bd. 
F.  A.  Kummer,  71  Broadway. 
Hugh  Latnb.  A.,  35  Nassau  St. 
Thomas  LAneaster.  99  Nassau  St. 
John   Langton,   72  Trinity   Place. 

F.  P.  Lant,  235  W.  BUt  St. 
T.  F.  Lawlor,  220  Broadway. 

C.  W.  Leavltt,  Jr.,  16  CortUndt  Bt. 
Ledoui  ft  Co.,  99  John  St. 
Eugene  LentUhon,  11  Broadway. 
Leslie  Bros.,  27S8  Broadway. 
Levering   &   Gs,rrle:ues,    652  W,    23d 

Bt. 
Levlson  &  Just,  19  W.  *2d  St. 
Gustav  Llndenlhal,  *T  Cedar  Bt. 

G.  E.  Low.  45  Broadway. 

Loom  Is    Petllbone    Co.,    62    Broad- 
Oscar' Low  Ins  on,   39  Cortlandt. 
Albert  Lucius,  38  Park  Row. 
F.   J.  Lucius.  38  Park  Row. 
John  Lundle.  52  Broadway. 
Thatcher   T.   P.   Luauer,   3  W.  29th 

Charles  Hacdonald.  1  Broadway. 
F.  D,  Mack,  34E  Broadway. 
M,  J.  Mack,  1901  SothgatB  Ave. 
William   Mackintosh.   150  Naasau. 
C,   O.  Mallloux.  150  Nassau  St. 
Basil  Major,  29  Broadway, 
A,   P.   Man,   bt  Wall   Bt. 
A,  J.  Manning,  A.,  ISO  Fifth  Ave. 
C,  W.  Marsb,  489  Pllth  Ave. 
O.  J.  Marstand,  HO  W.  116th  St. 
W.  B.  Martin,  17  Park  Row,. 
Joseph  Mayer.  1  Broadway. 
Edward  McCann,  8  Dey  St. 
Alonander    McDermott,    13    White- 
hall St 


NEW  YOfiK  <Cont'4). 

BOROUGH    OF     MANHATTAN 
Cont'd)— 

H.  R.  McElllgott.  a  Broadway. 
HcGuIre  ft  Hall,  »  Cortlandt. 
William  McKenile.  Ill  Broadwajr. 

A.  R,  UcKim.  IDt  E.  2!d  St 
Embury   McLean,    2S7   Broad way- 
Melan    Arch    Construction    Co.,    115 

Henry  Meet,  US  Broadway. 
Julius  Meyer,  65  Broadway. 
C.  B.  Meyers,  3  Union  Sq.,  W. 
Frank  Miller,  3»  Cortlandt 
Hew  Miller,  100  Broadway. 

HiUlken  Btm.,  ii  Broadway. 

MoKal  ft  Hewitt.  10  E.  23d  St 
John  Monks  A  Son,  UO  Water  Bt 
C,  K,  Moore.  U  Broadway. 

B.  C.  Moore,  UO  Pearl  St. 

Moore  &   Landslal,   A.,   Third  Ave. 

and  4Stb   St, 
O.  B.  Morrison,  49  Wall  St. 
Otto  A.  Moses,   49  Exchange  PL 
William  Mueser,  17  Park  Row. 
F.  A.  Murleth.  289  Fourth  Ava. 
H.  B.  Mulilkan.  A.,  289  Fourth  At«. 
J.  N.  Murphy,  US  Nassau   St. 

C.  H.  Myers,  46  Broadway. 
August  Namur.  36  Broadway. 
S.  M.  Nerr,  120  Liberty  Bt. 

New  Bngland  EnKtoeerlng  Co.,  UO 

Broadway. 
H.  B.  Kewhall  Jr.,  iC  Cortlandt  St 
B.  P,  North,  UO  Nassau  St 
Olcott.   Feam   ft  Pesle,   IS  Broad- 

L.  F,  blney.  W  Nassau  Bt. 
Andrew  Onderdonk,  1  Broadway. 
Opdyce  ft  Thompson,  17  Park  Row. 
J.  P.  ORourko,  17  Park  Row. 
Osbom  Co.,  45  Broadway. 
Osterberg  &  Sutton,  11  Broadway. 
J,  F,  Padeirord,  24t  W.  lOSth  Bt 
Charles  Paine  ft  Son,  32  Park  PL 
Q.  H.  Paine,  £1  Park  Place. 
B,  H,  Parsons,  97  Cedar  St 
Harry   de    B.    Parsons,    22   William 
Street. 


C,  B.  Pearce,  iu  Cedar  St 

J.  J.  Pearson.  40  Wall  Bt 

Geo.  F.  Pelham.  A..  G03  Fifth  Av«. 

Peters  ft  Roberts.  11  Broadway.  | 


Geo.  B.  Post,  A..  33  E.  17th  Bt. 
R,  B.  Post.  51  Chambers  St. 
Post  ft  McCord,  2"  "■     " 
Alexander  Potter, 

J.  J.  Powers,  44  B , .. 

John  Pownall.  160  Nassau  St, 

Bruce  Price,  A. 

A.   B.   Proctor,   Jr.,   : 


W.  B.  Reed,  : 


^Wt  8 


jbyGoogIc 


ENGINBEES,  ARCHITECTS.  ETC. 


NEW  YOKE  (Cont'd). 

BOROUGH    OP    MANHATTAN 
Cont'd)— 

H.  A.  Reeves.  IT  Park  Row. 
Thornburn   Reld,   120  Liberty  St. 
W.  P.  Reld,  220  Broadway. 
Frederick  Reinert.  SSO  Broadway. 


C.  W.  Roepper,  4S  Broadway.    ' 
Barnard  Rolf.  39  Cortlandt  St. 
A.  J.  RqhsI,  3S  Broadway. 
Runalter  &  Wrlgbt,  »  Liberty  Bt. 
BuEEles- Coles,  Engr.  Co.,  35  Cort- 

Undt. 
Ferdinand  Ruttman.  4£  Broadway, 

E.  B.  Battori.  S3  Broadway. 

F.  A.  Sangiilnetle.  3S  CorClandt  St. 
UvlngBton  Satterlee,  40  Broadway. 
F.  H.  Sawyer,  160  Broadway. 

N,  L.  achloss,  39  Cortlandt  St. 

9.  M,  Soot,  11  Broadway. 

H.  B,  Seaman,  40  Wat!  St. 

A.  F.  Sean.  20  Broad  St. 

I,  A.  Sbaler,  27  WlDlam  St. 

Shedd  &  Barlo,  52  Broadway. 

M.  M.  Sheehaii  &  Co.,  iX  Liberty 

St. 
a.  A.  ShellenKer.  A.,  130  Fulton  St. 
J.  C.  Sheridan,  7  Rector  Bt. 
Job.  Simmons,  SB  Nassau  St. 
F.  W.  Bklnner,  100  WlTllam  Bt. 
Small  &  Schurmann.  2£5  Broadway. 
Augustus  Smltli,  39  Cortlandt. 
C.  W.  SniUh,  31  Broadway. 
F.  H.  Smith,  la  Eiehftnge  PI. 
T.  R.  Smith,  IBO  Broadway.. 
Wilson   F.   Smith. 
J.  P.  Smlthere,  Jr..  40  Broadway. 
Snare  &  Triest,  3»  Cortlandt. 
C.  H.  Snow,  University  HIghts. 
C.    B.    J.    Snyder,    A.,   69th   St.    and 

Park  Ave. 
Sooysmllli  &  Co..  71  Broadway. 
J.  F.  Sorzana  (Arm  ot).  31  Broad- 

E.  G.  Spllsbury  Engineering  Co..  45 
Broadway. 

T.  W.  Bprague,  97  Cedar  St. 
Standard  Rnglneering  St  Contract- 
ing Co.,  160  Dth  Ave. 
Starr  Engineering  Co.,    2E0   Broad- 
Henry  Steers,  Jr..  1  Broadway. 
C.  W.  Stewart,  33  Broad  St. 
Stone  &  Thurston.  320  Broadway. 
Herman  A.   Btrausa,  29  Liberty  St. 
E.  L.  Street,  44  Wall  St. 
Stmctural      Engineering      Co.,      S9 
,     Cortlandt  St. 

B.  J.  Sullivan,  2S0  Broadway. 
James  Symington,  IS  Exchange  PI. 
a.  A.  Taber.  106  E.  23d  St. 
Caesar  Teran,  102  Fullon  St. 

C.  F.  Terney,  123  Liberty  St. 
B.  O.  Thomas,  97  Cedar  St. 

H.  C  Thompson,  136  Liberty  St. 
Q.  H,  Thomson,  61  E.  44th  St. 
T.  K.  Thomson,  17  Park  Row. 
R.  H.  TIngley,  102  Fulton  St. 


1,  S  Un! 


1  Squar 


J.  C.  Ti-autwlne,  Ji„  27  William  St. 

A.  W.  Trotter,  71  Broadway. 
Trowbridge    A:    Livingston,    A.,    2S7 

B.  W.  Tucker,  IE  Cortlandt  St. 
O.  R.  TuHka,  62  Williams  St. 
Oluf  Tyberg,  39  Cortlandt. 
United    Conatrutxion    Co.,    17   Park 

United  Engineering  &  Contracting 
Co.,  17  Park  Row. 

B.  R.  Value. 

J.  Q.  Van  Home,  71  Broadway. 
Franklin  Van  Winkle,  S9  Cortlandt 

Street. 
H.  L,  Vansile,  11  Broadway. 

C,  G.  Vermeule,  203  Broadway. 
A.  L.  Von  Bauer,  1123  Broadway. 
F^  Von  Emsparger,  35  Nassau  St. 

Watson     Vtedenbtirgh,     Jr.,     3a 
Broadway. 


__  Place 

_ ."waiker,  m 'w""!8th"'Bt. 

J,  P.  Ward,  46  Broadway. 

Wm.   R.   Ware,   A.,   Columbia  Col- 

J.  D.  Waring,  45  Broadway. 
Waring,  Chapman  &  Farquhar,  874 

Broadway. 
C.  S    Warner.  KB  W  14eth  St. 
W.  H.  n.  Washington,  1  Broadway. 
John   Walerhouse.    71  Broadway. 

A.  L.  Webster,  3  Broadway. 

W.  H.  Weightman,  29  Broadway. 
J.  H.  Weils.  32  Nassau  Bt. 
8.  C.  Welakopt.  21  State  St. 
Edw.  Wens,  A.,  1491  Third  Ave. 
Wetmore    &    Lendsing.  120  Liberty 

Street. 
G,  A.  Wheeler,  263  Broadway. 

B.  Whinery,  te  Liberty  St. 

J.  T.  Whistler,  52  Broadway. 

J    G.  White  &  Co.,  IB  Broadway. 

W.  H,  White,  32  Pine  St. 

W.   J.   WilguH,    Grand   Central  Stft- 

F.   8.  Williamson.  2St  Broadway. 
Fremont  Wilson.  M  Maiden  Lane. 
H.  O.  Winn,  121  B.  44th  St. 
A,  R.  Wolff,  130  Fulton  8t. 
Woltmann,  Keith  &  Co.,  11  Wall  St. 
Chaa.  W.  Wood. 
E.  J.  Wood  Co  .  243  Broadway. 
Chas.  Wyeth,  1  Madlso       ■  " 


■,   BOROUGH  OF 


R.  P.  Tomaaseh,  217  W  Iffith  St. 
C.  H.  Tompkins.  120  Liberty  St. 
A.  B.  Tower.  1123  Broadway. 


Zerbe.  1 

J.  E.  York,  62 
NEW  YORK  CI 
QUEENS— 
R.  Evans.  1  Town  Tall.  Jamaica. 
J.  J.  McLaughlin,  Co.  Bngr.,  L,  I 
City. 


Ferd 


1    Peralla.    4    Center    St., 


Jamaica. 
S.  H.  Roemer.  SO  Main,  Flushing. 


DIRKCrOHY  OF  AMERICAN  CEMENT  INDUSTRIES. 


NEW  YOKE  (Cont'd). 

BOROUQH  OF  QUEENS  (Cont'd)— 
Richard    Butter,    Rockaway    Park 

Ocean  us. 
Frederick  Skeen,  411  Lockwood  St., 

L.  I,  City. 
L.  C.  Bmlth.  »  Jackson  Ave.,  L.  I. 

Ctty. 
Ilarold  Tatt,  Etb  i 

L.  I.  City. 
P.   O,   Van  AlBl,   702  ■ 

City. 
NEW  YORK  CITY,   BOROUGH  OP 

RICHMOND— 


d  JackBOD  Ave., 
,   L.   I. 


Wm.  R.  HlUyer,  «7  Richmond  Ter., 

Nen  Brighton. 
Otto  H.  Klein,  42  Harrison  St.,  Sta- 

platon. 
Henry   P.    Morrison,   2S  Rich  Ave., 

Port  Richmond, 
Hubbard    R.    Yetman,    Tottenville. 
NIAOARA  FALLS— 
Wallace  G.  JoboHOn. 
Walter  Jones. 

Walter  McCuUoch,  Cy.  Engr. 
E.  D.  Very. 
NORTH  TONAWANDA- 

A.  P.  Smith,  Cy.  Engr. 
NORWICH— 

E.  F.  MuBSon. 
OQDENSBURG— 

Patrick  Hacket. 
Geo.  Tate,  Cy.  Engr. 
ONEIDA— 

F.  W.  Ormsby.  Cy.  Engr. 
John  H.  Bleber,  A. 


Owen  Phi  Mips. 

0.  A.  Miller,  Cy.  Engr. 
0931NING— 

C.  B.  Cartwrlght,  8.  High  lane 

C.   B.   Qowen. 

W.  E.  Horton,  James  St. 
OSWEGO— 

Nelson  J.  Hania. 

P.  W.  Ornsby,  Cy.  Engr. 

John  H.  Beeber. 
PATCHOOUB— 

J.  Roe  &  Son. 

Emmett  P.  Smith,  Ct.  Bngi. 

PEEKBKII  ' 

1.  W.  Rey 
Munroe  V 

PORT  JERVIS— 

Irving    Schofleld.    Cy.    Engr. 
POUOHKEBP9IE— 

B.  H.  Brevoort.  61  Market. 

Chas.   B.  Fowler.   Cy.    Engr. 
QUEEN8BURY— 

Geo.  P.  Blade.  Cy,  Engr, 
RENS9ELAB  R— 

Elwnod    Blessing,    Cy,    Engr. 
ROCHESTER— 

LeGmnd  Bronn.  16  State. 

Fred  H.  Crafts.  3T  Glendale  P'k 


Gillette,  Hay  &  G 

Bids. 

J.  H.  Grant,  City  Hall. 
W.  C.  Gray,  *18  Powers  BIdg. 
Horace  Jones,  112  State. 


NEW  YORK  (Cont'd), 

ROCHESTER   (Cont'd)— 
E.   KulcbUnK,  209  Clinton  Ave..   N. 
Geo,  W.  Rafter.  E3  Kenwood  Bldg- 
John  C.  Ryan,  118  Arcade. 
W.   J.   Stewart. 

W.  R.  Storey,  Til  E.  &  P.  Bldg. 
J.  N.  Tubba,  201  Wilder  Bldg. 

rohe:— 

Jay  Chaptn,  Cy,  Engr. 

P.  A.  Coleman. 

O.  a  Hook. 

P.  M.  Klrktand,  A. 

Knight  ft  Hopkins. 

Geo.  C.  SchlUner,  E.  A  A. 

O.  J.  Story,  A. 

M.  H.  r^ 


Goo.  N.  Bell,  Cy.  Engr. 

P.   Edwin   Clarke. 

Jas.  E.  Phlnney. 
SALAMANCA— 

K.  Kelsy,  Cy.  Engr. 
SANDY  CRBEK- 

B.  B.  Wheeler,  Cy.  Engr. 
SARATOGA  SPRINGS- 

J,  8.  Mott  Cy.  Engr. 
SCHENECTADY— 

J.  Leiand  Fllagerald. 

J.  H.  Jackson. 

OUn  H.  Landreth. 

L.  B.   Sebrlng. 

Chaa.  W.  Trumbull,  Cy.  Engr. 
SIDNEY— 

James  L,  Clark,  Cy.  Engr. 
SOLVAY— 

James  M.  Gere.  Cy.  Engr, 
SOUTHAMPTON— 

Strange  &  Ray  nor. 
SYRACUSE— 

Allen  &  Farrlngton. 

Henry  T.  Beach,  Cy,  Hall.    . 

H.  R,  Brewster,  Ass't  Cy.  Engr. 

Jamea  B.  Cahoon,  ttS  Onondasti  St. 

W.  B.  CogBwell. 

Rbeaa  Oiiffln.  EOT  E.  Genesee  St. 

Geo.  E.   HIgglnB,  St  WIeUng  Blk. 

H.  C.  Hodgkins.  SIO  W,  Onondaga. 

Thomas  H.  Mather,  J8  Nottlngbam 
Bldg, 

Geo.  A.  Morris.  102  Holland  St 

Henry  T.  Reach,  City  Hall- 
Fran  h  J.  Schnauber,  Cy.  Bngr. 

H.  Soule, 

Charles  A.  Sweet,  S2  James  SL 
James    G.    Tracy,    «b    S.    A.    ft    K. 
Bldg. 
TARRYTOWN— 
Wsrd  Carpenter  ft  Son. 

D.  S,  Merrllt. 

E.  J.  Wult.  Cy.  Engr, 
TONAWANDA— 

D.   M.   Greene. 

J.  B.  Snow,  Cy.  Engr. 
TROY— 

Edward  H.  Cary,  Cy.  Engr. 

Cary  &  Roemer,  Times  Bldg. 

Jobn  Flynn. 

P,  H.  Harrison  A  Son's  Co. 

W.  Q.  Raymond. 

Palmer  C.  RIcketts,  17  lat. 

Martin  Schenok, 
TUP PER  LAKE— 

W,  E,  La  Fountain,  Cy.  Engr. 


jbyGoogIc 


ENGINEERS,  AKCHITECTS,  ETC. 


HEW  TORE  (Cont'd). 

UTICA- 
C.  W.  Adams,  U2  Oneida. 
F.  K.  Baxter,  102  Bleecker. 
LewiH  Clifford,  Jr. 
Paul  J.   SchulUe.  Cy.   Bnsr. 
H.  W.  Bhennaq. 


WATBRTOWN— 

F.  A.  HindB. 

C.  O.  McComb,  Cy.  Bngr. 
WATEHVLIET— 

—        ~    —  !,  Cy.  Bngr. 


y  P.  Thor 
WHITEHALL^ 
A.  D.  Bartholomew,  Cy.  EngT. 


Q.  L.  Christian. 
E.  Sbennan  Gould. 
C.  V.  I.allva.  Cy.  Bngr. 
Skinner  &  Connolly. 

nOKTH  CAROLINA. 


Frank  El  wood  Brown. 
CHARLOTTE— 

Fin  gal  C.  Black. 

Hay  den,  Wheeler  &  Slocv 

Hook  &  Sawyer. 

Henry  E.  Knoi,  Jr. 

F.  P.  Mllburn. 

C.  A.  Spratt.  Cy.  Engr. 
CONCORD— 

F.  E.   Smith. 
GREENSBORO— 

J.  M.  Bandy,  Cy.  Engr. 


A,  C.  Llnthlcum. 
HALBIGH- 

W.  Z.  Blake,  Cy.  Bngr, 
ROCKINOHAM- 

W.  I.  Everett. 

SALISBURY— 

N.  B.  Scales.  Cy.  Engr. 
WILMINGTON— 

H.  B.  Bonltz,  Allen  Bldg. 
Job,  H,  McRee,  Cy.  Bngr. 
WINSTON— 
J.  L.  Ludtow. 
J.  O.  Magruder,  Cy.  Bngr. 

NORTH  DAKOTA. 

FARGO— 
H.  Beebe. 

Batu.  F.  Crabbe,  Cy.  Engr. 
Hancock  Broa. 


GRAND  FORK. 

C.  E.  Crand&ll. 

J.  J.  Smitli,  Cv.  Bdet. 

W.  8.  Russell. 
JAMBSTOWN- 

B.  P.  Tllden.  Cy.  Engr. 
MATVILLE- 

Geo,  Brambel. 

Peter  Slevert,  Cy.  Bngr. 


OHIO. 

AKRON— 
Akron  Eng.  Co. 


ALLIANCE— 

W.  B.   Hunt. 

O.  W.  PfoutB,  Cy.  Bngr. 
ASHLAND— 

F.  L.  Nlederhelser.  Cy.  E 
ASHTABULA- 


Abner  D.  Strong. 

John  Wilson.  Kl— 

ATHBN8- 

J.  R.  Sands.  Cy.  Bngr. 
BBLLAIRB— 

A.  J.  Norton,  Cy.  Bngr. 
BELLE  FON  T  AI NB— 

Qimo  4  Fisher. 

Jas.  C.  W.  Wonders,  Cy.  Bngr. 
BOWLING  GREEN— 

E.  L.  Spafford. 

L.  B.  Fraker. 
BRTAN- 

Schurman  &  Consaul. 
CAUBRIDGE— 

C.  B.  Davis,  ASB't  Cy.  Bngr. 

O.  M.  Hogue,  Cy.  Engr. 
CANTON— 

L.  E.  Chapln. 

G.   M.   Kanfman,   Central   Savings 
Bank  Bldg. 

E.  J.  Landor. 

Robt.  Ostermayer,  1211  S.  Clevelaod 

G.  L.  Sickafoose,  Co.  Snrr.,  13S  H. 
Market  St. 

L.  W.  Thomas,  113  Tuscarawas  St. 

Guy  Tllden,  Schaefer  Btk. 

Philip  H.  Weber,  Cy.  Engr. 
CARROLLTON— 

J.  D.  Lane.  Cy.  Bngr. 
CARTHAGE- 

B.  F,  Layman,  Cy.  Engr. 
CELINA- 

A.  W.  PIshbaugh. 
Martin  Luta,  Cy.  Engr. 
CHILLICOTHE— 
Irvin  Carson,  Ass't  Cy.  Bngr. 
John  F.  Cook. 
Walter  M.  Dawley. 


.  Cy.  ]     _ 

CINCINNATI- 
Louls  F.  Boeh,  UBS  Floi 
Wm.  H.  Boeh.  City  y 


G.  Bouscaren.  Zd  Floor  City  Hall. 

J.  B.  Brean.  Co.  Bngr. 

M.  D.  Burke.  404  Pike  Bldg. 

Clinton  Co  wen.  540  Main. 

Crapsey  &  Lamm,  A. 

C.   N.   Danenhower,   1U6  BIm. 

Dee  Jardlns  &  Hayward,  81.  Paul 

Bldg. 
George  W.  Diekmeir,  211  IStta  St. 
A.  L.  Duwetlus,  121  B.  3d. 
Wm.    C.    Dowson.    SEIT    Clelnvlew 


Eamshaw  & 


Glenn  Bldg.. 


I.,  Cookie 


DIRECTORY  OF  AMERICAN  CEMENT  INDUSTRIES. 


OHIO  (Cont'd). 

CINCINNATI  (Confd)- 

Hobert   Bngle.  1530  Lincoln  Ave. 

Collin  Pord.  Jr.,  1068  Wesley  Ave. 

David   OoldCogle.   Dennlaon   Hotel. 

Harry  Hale,  Union  Tniat  BldB-.  A. 

Samuel     Hansford    &    Sons;    Hul- 
bert  Bib, 

James  M.  Harper,  I54S  Bay  miller. 

B.  W.  Harrison,  Co.  Surveyor, 

Heye  Bros..  Hopkins  and  Linn. 
-  John  W.  Hill,  36  Glenn  BldR. 

Arthur  a.  Hobby,  610  Lincoln  Ave. 

D.  li.  Hoabrook,  Flke  Bldg. 

D.  S.  Hoabrook  &  Son.  So  Pickering 
BldB. 

Honbrook  &  Ferris.  429  Flke  Bldg. 

E.  W.  Huge,  »th  and  Main. 
H.  B.  Knorr,  Co.  Engr. 

F.  S.  Eniz,  County  Encr. 

B.  F.  Layman,  S2E.  sS] 

Job.  M.  Locke,  40  E.  3d. 

L.    W.    MathewBon,    4222  Chambers. 

Frank     E.     Morris,     2S4i    Harrison 

I.  W,  Newcomer.  11  Maaonlc  Tem- 
ple. 

G.  0.  Hicbolson,  Ctiief  Engr.  for  &, 
N.  0.  Ai  T.  P.  B.  R. 

Thos,   B,  Funshon,  Chief  Engineer 


;.  L.  Bead,  33  E.  Sd. 

Emit  G.  Reuckcrt,  1£20  Linn  St. 

J.  K.  Rugg  &  Co..  340  Main.         ^ 

H.  B.  Schmidt  &  Co.,  SI5  B,  4th  St. 

Thos.  O.  Smith,  Jr.,  M.  E.,  U  Ham- 
mond Bldg. 

C.  Spenget,  109  Pike  Bldg. 

H.  J.  Stanley,  Chief  Bnglneer  B.  of 
F.  S.,  City  Hall. 

James  A.  Btewart,  BIT  Johnston 
Bldg. 

Christ  Stlchnath,  Shaw  Ave.,  Hyde 
Park. 

Walter  E.  Sullivan,  City  Hall. 

J.   H.   Sundmaker.  Co.   Engineer. 

■WllllE  P.  Tharp,  810  Neave  Bldg. 

Henry  Toner,  4211  Turrlll. 

Werner  &  Adklns.  Mitchell  Bldg. 

E.  W.  Wulfekoener,  Jr..  14  Hul- 
bert  Blk. 

Adolph   G.   Wulff,    Spring  Grove  & 


Will  Mowery. 

CLEVELAND— 

S.  B.  Badgley. 


M.  W.    KINGSLEY 


Koom  1022  Kne  Bld(.  C 


OmO  (Cont'd).. 

CLEVELAND  (Cont'd)— 

E.  E.  B'oalt.'4&  Outhwalte  Ave. 

W.  B.  Bogardus,  Osborne  Bng.  Co., 

Osbom    Bldg. 
J.  F.  Brown,  C.  E. 
Wm.  J.  Carter,  Cy.  Engr. 
U.  a.  Cleverdon. 
P.  C.  Clifford. 

Edward  C.  Cooke.  44  Hough  Place. 
Phllln  L.  Cobb.  2509  Euclid  Ave. 
Geo.  Culley,  4  Redell  St. 
J.  M.  Dorteh. 


Stlllm 


!:step. 


F.  F.  Harrington,  509  Oabom  Bldg. 
Chas,    H.    Haupi,   73  Edgewood    PI. 
England  Bldg. 


Edw.  Homer. 

A.    Lincoln    Hyde,    New    Bnglaod 
Bldg. 

Hairln  W.  KingaUy,  Supt.  Water 
Works. 

F.  L.   Krause,   Soc.  Sav.  Bldg. 

Kaltenbach  &  Grleas. 

C  F.  Lake  Osborn  Eng.  Co.,  Oi- 

born  Btdg. 
Chas.  F.  Lewis.  307  Cuyahoga  Bldg. 
Waller     Miller,     4W     Perry-Payns 

BIgd. 
Benjamin    F.    Morae,    E.    &    A..    K 


Cheali 


B  Bt. 


The  OBbom  Engmeering  Co.,  Oa- 

boni  B14E. 
H.  F.  Pagel. 

J.  T.  Pitrdee.  Engineer  of  Bridiee, 
City  Hall. 

W.  F.  Fannley, 

Wm.   Pate,  Jr. 

Isaac    K.    Pierson,    414    Cuyabosa 
Bldg. 

Albert  H.  Porter,  MS  Oabome  Bldg. 

M.  E.  RawBon,  TC2  Genesee  Ave. 

Walter  P.   Rice.   Dlr.   P.   W.,   City 
Hall. 

J.  D.  Richards. 

John  N.  Richardson,  A.,  !G2  Pros- 
pect St. 

Geo.  8.  Rider,  804  Century  Bldg, 

Ritchie  &  Kuple,   C.   B, 

R.  Hoaenslock,  Rose  Bldg. 

L.  T.  Sehofield,  A.,  338  Erie  St. 

Chas.  F.  Schulti,  364  Superior  St. 

Chas.     H.     Strong.     632     Cuyahoga, 
Bldg. 

J.  W.  Sturlevant. 

Henry  C,  Thompson,.  9)  Benton  St. 

Joshua  D.  Varney.  63  Public  So. 

M.  B.  Vorce. 

Well  man- Sea  ver  Eng.  Co.,  1404  New 
CLYDE— 

W.   E.  Gillett. 
COLUMRIANA- 

J,  G.  Bealty. 
COLUMBUS— 

B.  F.  Bowen.  28  E.  State  St. 

Henry  Cordea. 


jbyGoogIc 


ENGINEERS,  ARCHITEOTS,  ETC. 


OHIO  {Cont'd). 

COIjUMBUS  (Confd)— 
John  Courtrlght.  317  3.  High  Bt. 
¥•.  H.  Eno. 

F.  J.  FlBlier.  23  E.  State  St 
J.  P.   Force,  MffT.  O.   EngT.  Co. 
M.  H.  Galea,  23  1-2  N.  High  St. 
Julian  QrlggH,  Cy.  Engr. 
H.  S.  Holton. 

B,  A.  Kemmler,  City  Hall, 
B.  E.  LeBB,  *  1-2  Pioneer  Blk. 
Geo,  W.  Lilly. 

R.  R.  Marble,  23  E.  State  Bt. 
P.  B.  Noble. 
Ohio  BnKlneerlnB  Co. 
Frank    L.     Paokara.    Y.    M.    C.    A. 

BldK. 
Cbas..  E.  Fcrklna,  Chf.  EngT.  State 

B.  P.  W. 
F.  J.  Plcka,rd,  E9  Clinton  Blk. 
Snow  &  Barbour,  85  N.  High. 
Frank  Snyder,  IS  E.  State. 
J.  A.  TaCt,  23  E.  State. 
CONNEAUT— 

Geo.  B.  Pike,  C7.  Eogr. 


CRESTLINE- 

C.  W.  Babst.  Cy.  EngT. 
CUYAHOGA  PALLS— 


E.  C.  Baird,  Co. 

F.  J.    Ccllarlua, 
City  Bldg. 

J.  E.  Kaleer. 


Bldg. 
Cy.    Engr., 


Peters,  Burns  &  Pretzlnger,  4th  i 

Main. 
S.  R.  Sharts. 

A.  Stover.  226  3.  Ludlow. 

F.  Sutter,  Sth  and  JeflerBon, 

H.  E.  Talbot  &  Co. 

F.  M.  Turner,  Cy.  Engr. 
DEFIANCE— 

Hfnrj-  F.  Toberen,  Cy.  Engr. 
DELAWARE— 

L.   B.  Deniaon,  Cy.  Engr. 

J.  S.  Dyke. 

Edward   Mendenhall. 

J.  B.  Taggart. 
EAST    LIVERPOOL- 

Adolph  r 

'ohn  A.   

J.  C.  Keelv,  «_ 

A.   W.   Scott. 
BLYRIA— 

Wm.  H.  Seariea. 

C.  H.  Snow,  Cy.  Engr. 
FINDLAY— 

Elmer  C.   Bolton. 

J.  W.  Dut  twill  er. 

The    Dutt wilier    Arch    &    Building 
Co. 

Harry  A.  Qlathart. 

Geo.  Horn. 

Kramer  &  Harpster. 


W.  K.  Sti 

PRBMONT- 

L.  A.  "■  ■ 


OHIO  (Cont'd). 

GALION- 

J.  W.  Atkinson,  Cy.  Engr. 
GALLIPOLIS— 

M.   F.  Leonard. 

Arlus  K.  WllllamB.  Cy.  Eng 
GENEVA— 

B.  F.  He  wet,  Cy,  Bobt, 
tn-ENVlLLE— 

The     Walter     P,     Rice     Bn| 
Cleveland,  Cy,  EngTH. 
GREENVILLE— 
W.  D.  Brumbaugh,  Cy,   Eng 

C,  O.    Lucan, 
HAMILTON— 

L,  A,  DIUOQ,  Cy,  Engr, 
HARTWELL- 

H.  C.  Innee, 
IRONTON- 

F,  G.  Leete,  Cy.  Engr. 
JACKSON- 

Soion  Smith.  Cy,  Engr, 
KENTON- 

W,   E,   M^ers. 

Alps,  R,  Taylor. 

O.  P.  Wilson.  Cy.  Bngr. 
LAKBWOOD- 

Robert  Wager. 

R.  J,  Wood.  Cy,  Engr. 
LANCASTER— 

A.  E.  BretE. 

Jno,  N,  Wolfe.  Cy.  Engr. 
LEBANON- 

-       -!  A,  Bon 
. .  _.    Kemper 

Wm,  McCole. 

p,  O.  Monfort. 

Webb  Smith. 
LBIPSIC— 

D,  W.  Heiti.  Cy.  Engr, 
LIMA- 

J,  R,  C.  Brown. 

J.  C,  Crowley,  Co.  Surveyor. 

R.  N,  Gamble. 

Leech  &  Leech,  A, 

J.  C.  McCulIough, 

James  Pillais. 

Geo.  Taylor, 

Walter  H.  Toy,  Cy.  Engr. 

LONDON- 

E.  E.  Harvey. 

H.  L.  McCafferty.  Cy.  Engr. 
Clint  Morse. 
LORAIN— 
Geo   E.  Jones, 
E,  C.  lioolbourrow,  Cy.  Engr, 

madi90nville— 

mansfiISSli— ■ 
Jacob  Laird,  Cy,  Engr. 
P.  F.  Schnitier. 
V.   Redding.   A.,   Bird   Bldg. 


WALTER  R.  TOY 

CONSULTING  AND  CIVIL 

ENGINEER 


Dickinson,  Cy.  Bngr. 
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OmO  (Cont'd). 

MAHIBTTA- 
E.  F,  Oa.tM. 

M^itfo  "-""'"■  "'  '""■  '"■  ■=»•' 
G.   M.   Dwyor,    A«B't   Cy.   EnKr. 

MARTIN '8  FERRY— 
Abram  Laah,  Cy.  Btiet. 


Harold  Howald,  Cy.  EnEi. 

MIDDLBPORT-  " 

ThoH.  Headley. 

Thomas  MlddleCon,  Cy.  EnKi 
MIDDT-BTOWN— 

Frank  Doty,  Curtis  Ave. 
MINGO  JUNCTION- 

Jamee  L.  Coz,  Cy.  Engr. 
MT,  VERNON— 

C.  A.  Casain,  Cy.  HnBr. 
NAPOLEON— 

C.  N.  Schwab,  Cy.  Bngr. 
NEWARK- 

^".   H.   Brown,  Cy. 


NORTH  BALTIMORE— 

D.  W.  Leeso,  Cy.  Engr. 
HOHWALK— 

John  Lay  II Q.  Cy.  Ensr. 

L.  B.  MeHiiard. 
NORWOOD- 

Jas.   A.   Stewart,    Cy.   Eiibt. 
OBERLIN— 

W.  B.  Gerrlsh,  Cy.  Engr. 
OTTAWA— 

J.  S.  CartwrlBht.  Cy.  Bngr. 
OTWAY— 

J.  W.  Smith. 
PAINB8VILLE— 

H.  H.  CummlncB. 

Frank  M.   Panier. 

Irwin  Thayer. 

John  Ward,  Cy.  Bngr. 
PAUUWNG- 

Ollver  Morrow,  Cy.  Bngr. 
PIQUA- 

H.  E.  Whitlock.  Cy.  Bngr. 
POMEROT- 

Headky  &  HMdIetown,  Cy.  Engni. 
PORT    JEFFERSON- 

Chas.  Counts. 
PORTBMOUTH- 

Eenjamln     Bratl,      11    GaLlla,      Cy. 


. BECKMANN 

y  En^nesrlQj  iDstrenHnls 


•■ht  ripin  4  Miitrkli 

Send  (or  C«talo»oe 

)l*A«iaiSlrMI.   T«tM*,0. 


OHIO  {Cont'd). 

READINQ- 
Jatnes  Coopsr. 

D.  8.   HoBbrook,    Cy.   Bngr..    P.    O. 
Cincinnati. 

8T.  MARY'S— 

Fred   Keuthan.    Cy.   Eskt. 
8AL.BM- 

Aiorrla  French. 

T.  B.  atrawn,  Cy.  Bngr. 
SANDUSKY- 

I.  C.  Brewer. 

A.  W.  Judson,   Co.   Surveyor. 

John'  W.'  MlUor,  'cy'.  Bngr. 
8HELBT- 

Jno.  B.  Weddle.  Cy.  Bngr. 
SIDNEY— 

J.  E.  House,  Cy.  Bngr. 
SO.   BROOKLYN— 

F.  Krauae,  Cy.  Bngr. 
SPRINGFIELD— 

E.  W.  Olds,  19  E.  High  St. 

J.  N.  Seovor.  25  1-2  E.  Main. 

Wm.  Sharon,  Cy.  Bngr. 

David  F.  Snyder,  67  W.  Main. 

S.  Van  Bird,  Court  HoUBe. 
BTEUBENVILLE— 

Samuel  Curfman. 

C.  E.  Flanagan,  Cy.  Engr. 

Bam.  Huston,  Court  House. 
TIFFIN- 

C.  J.  Peters.  Cy.  Engr. 
TOLEDO— 

Bacon  Sc  Hutter.  A. 

Geo.   Champe.  TIB  The  Naaby. 

W.  O.  Clark.  »)24  School  PI. 

F.  I.  Constant.  Ass't  Cy.  Engr. 
J.  D.  Cook,  Law  BIdg. 

Becker     Hitchcock.     A.,     Gardiner 

BIdg. 
J.   B.   Marston,  Cy.  Bngr. 
Frank  T.  Oakley,  The  Spltaer. 
J.  C.  OUphant,  lat  Asa't  Cy.  Engr. 

SiKKa    &    Sherman,    613    Nasby 
Bids. 

J.   L.   Stratton,   IIG  Cham,  ol  Com. 

G.30.  W.  Tonson. 

Wachler.    Hudson    &   Co.,    A.,    The 
Naaby. 

L.  G.  Weldon,  932  The  SpltK^r. 

James  Wlnans.  229  The  Nasby. 
TORONTO— 

A.  Q.  White,  Cy.  Bngr. 
TROY- 

H.  J.  Walker,  Cy.  Bngr. 
UPPER  SANDUSKY— 

Jacob  Greek. 

itreana— 

VAN  WERT— 

L,  R.  Beatty,  Cy.  Bngr. 

Jas.  W.  Rlmar. 
WAP AK  O  NETA— 

Samuel  Craig,  Engr. 
WARREN— 

W.  Alerdloe. 

H.  C.  Dennlsen. 

H.   Harwood. 

J.  R.  Sealey. 

Homer  C.  Wiito,  Co.  Surreyor. 
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OHIO  (Cont'd). 

WAVERLY- 

C.  L.  Hanbell. 

H.  W.  Overman. 
WELL8TON— 

Tho>.  M.  Davlileon. 

Homer  Ooddard. 
WELIJSVILLE— 

A.  Gould  White,  Cy.  BnBT. 
WILMINOTON- 

J.  A.  Brown,  Cy.  Bngr. 

Alph  McK&y. 
W008TER- 

J.  L.  Bberhardt,  Cy.  Engr. 
WYOMING— 

L.  V.  MatlicwBon,  Cy.  Hngr. 
XBNIA- 

Q.  A.  McKay. 
TOUNGSTOWN—  „ 

Blngleton  King.  Aaa't  Cy.  Bnsr. 

P.  M.  LUlie,  Cy.  Ensi. 

OwBley  &  Boucherle.  A. 

H.  M.  Reel.  Amft  Cy.  Engr. 

David  M.  Wise. 


OKLAHOMA  TEBHITORY. 

CLBVBLAHD- 

F.  L.  PIttman. 
QUTHRIB- 

J,   Fouoart, 

3.  H.  Bennett. 

M.  Cnaaldo. 

T.  C.  Frailer. 

J.  O.  Beverna. 

T.   A.  White.      

OKLAHOMA  CITT— 

Chas.  Chamberlain.  Cy.  Engr. 

\iT<ill«^a    A    Ravlf^r.     ArOhtteCtH. 


PEKHSYLVAMIA. 

ALLENTOWN— 


Harvey  Linton,  Cy.  Engr. 
AMBLER— 

Albert  Beck. 

Edw.  C.   Evans. 

ThoB.  B.  OlUln,  Cy.  Engr. 

Monia  Redlfer. 

B.  S.  Russell. 
ARCHIBALD— 


Smith,    Cy.    Engr..    P.    O. 
Wllkeebarre. 
BEAVBR- 

J.  A.  Atwood. 
BEAVER  PALLa— 

H.  T.  Barker,  Cy.  Bngr. 
BBLLBFONTE—     _ 

J.  H.  WetiBl,  Cy.  Engr. 
BBI.LBVUE—  „ 

Edebum  ft  Cooper.  Cy.  Engra. 
BETHLEHEM- 


lamberiain.  "jy.  uubi. 
&  Bayler,  Architects.  6  ft 


6  Post  Office  Blk. 
PONG  A  CITY— 

O.  H.  Brett.  Cy.  BngT 
SHAWNEB— 

W.  F.  Gi-aves. 
STILLWATER- 


ALBANY— 

C.  H.  Burggraf. 
COHVALLIB— 


Ernest  Randa,  Cy.  Engr. 
PORTLAND— 
Wm.  Brad  on. 
Win.  B.  Chase,  Cy.  Engr. 
D.  D.  Clarke,   City  Hal 


Cunningham.  HO  Chamber  of 


Co. 

B.  M.  Laiarus. 
Richard  Marlln,  Jr. 

H.  Sapp,  Ok.  B.  R.  &  Nbv.  Co. 

E,  Schaept,  Commercial  Bldg. 
Whldden  &  LewlB. 
8UMPTBR- 

C.  H.  Fanner,  Cy.  Engr, 


R.  B.  Neumeyer.  Cy.  Engr.,  US 
William  B.'  Bpengler,  23  8.  Main  St. 
BIRDS BORO— 

Samuel  Rea,  Cy.  Engr. 
BL00M8BURG- 

Jaa.  C,  Brown,  Cy.  Engr. 
BRADDOCK—  _ 

Wm.  Howat,  Cy.  Engr. 
BRADFORD— 

E.  N.    Onruh,  A. 

P.  B.  Wlnfree,  Cy.  Engr. 
BRYN  MAWR— 

Bam'l  M,  Garrlgues. 
BUTLER—  „ 

C.  F.  L.  McQulston,  Cy.  Engr. 
CAMBRIDGE  BPRINGS— 

H.  H.  Finney,  Cy.  Engr. 
CARBONDALE— 

Walter  Frlck. 

Mr.  Kupp,  Cy.  Engr. 
CHAMBBRSBURG—        _ 

S.  D.  Culbertsoo,  Cy.  Engr. 
CHAHLEVOI— 

B.  L.  Bam  hart. 
Wm.  Lloyd,  Cy.  Engr, 

CHE8TER- 
W.  H.  Kama, 

C.  R.  LadomuB. 
CLIFTON   HEIGHTS— 

ThoB.  G.  Janvier,  Cy.  Engr. 
COATBBVILLB— 

H.  G.  Book.  Cy.  Engr. 
COLUMBIA— 

E.  W.  Goerlte. 

J.  Koch. 

Samuel  Wright  Cy.  Engr. 
C  ONNB  LLBVILLE— 

B,  M,  Foust.  Cy.  Bngr. 
CORAP0LI8— 

Edebum.     Cooper     ft    Co.,     Boro. 

CORBY—  _ 

Nevln  R.  Dickson,  Cy.  Engr. 


'Ogk 
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COUDERSPOHT- 

Ora  L.  Nichols. 
CRAFTON— 

James  8.   Hartng. 
CURWENSVILLE— 

W.A.  Moore,  Cy.  Engr. 
DERBY  STATION— 
_J.  Jack  Neil,  Cy.  Bngr. 
EA8TON- 

A.  J.  Cook, 

A.  Preacotl  Polwell, 

Louis  A.  PranclsEo,  Cy.  Bngr. 

S.  K.  Meade. 

BDGEWOOD— 
R.  L.  Smith,  Boro  Bngr, 


PEHNSYLrABIA  (Cont'd). 

I.ANSPORD-  ^  ' 

Win.  J.  Dornbaeb. 

Chas.  A.  Rutter.  Cy,  Bngr. 
LATROBE— 

Gebhart  *  : 
LBBANON- 

ThoB,  R.  Crowetl,  Cy.  Bngr. 

G,  W.  Hayee. 
LYKENB— 

Samuel  Cox,   Cy.  Gngr. 
MANSFIELD— 

E.  N.  Bentley. 

Andrew  Sherwood,  Cy.  Engr. 
MARIETTA- 

Caaper  Eates,  Cy.  Bngr, 


E.  C.  Read. 
QREENSBUHG— 

C.  T.  Ixing. 

W.  B.  Sloan,  A. 
HAHRI8BURG- 

F.  C.  A.  O.  Bergengren. 
HABTINGS— 

Job.  Campbell,  Cy.  Engr. 
HAZLETON— 

A.  B.   Celalx,   Poplar   &  Cheatnut 

L,   O.   Emmerich,  201  N,  Laurel  St. 
Jas.  S.  Harlng,  Cy.  Engr. 

B.  A.  Uess.  1971  Peace  st. 

T.    a.    MeNalr,    Diamond   Ave.   and 
Alter  St. 

I.  E.  Unstead,  91  Church  St. 
HOMESTEAD— 

Wm.  A.  P.  wllaon,  Cy.  Engr. 
HUNTINGDON— 

J.  Murray  Africa,  Cy.  Bngr. 
INDIANA- 

J.  M.  Caldwell. 

Carnahan  &  Hook. 

B.  M.   I^ckard. 

D.  L.   Moorehaad. 
-   ■       -T,  Mullen,  Cy.  Engr. 


JOHNSTOWN- 

Geo.   Krueger. 

Lee  Masterton,  Cy.  Engr. 

A  lei.  McKeever. 

Geo.  Wild,  A. 

Wllaon  &  Kuhn. 
KINGSTON- 

T>.    M.   Rosaer. 

Thoa.  Wright,  Cy.  Engr. 
KITTANNING— 

R.  L.  Hals  (on.  Cy.  Bngr. 
KUTZTOWN— 

A.  S.  Heftner,  Cy.  Engr. 
LANCASTER— 

Israel  Carpenter,  Cy.  Engr. 

D.  M.  Rothentwrger. 

C.  B.  Urban. 

JBM.  Warner. 
LANSDOWNE— 

Thos.  G.  Janvier.  Cy,  Bngr. 


MEADVILLE. 

J.  W.  Beers. 

W.  A.  Doane,  Cy.  Engr. 
MEDIA- 

C.  M.  Broomall.  " 
MIDDLETOWN— 

Geo.  a.  Mlsh.  Cy.  Engr, 
MILROY- 

8.  F.  Moore,  C.  B. 
UONONGBHALA   CITY- 

Geo.  T.  Jenkins,  Cy.  Bngr, 
MT.  CARMEL- 

Mr.  Kemble,  Cy.  Engr. 
NAZARETH- 

Ira  J.  Coe. 

Frank  J.  Kunkle,  Cy.  Bngr. 

Robert  P.   Weiiti. 
NEW  CASTLE— 

W.   Q.  EckleH,  A. 

Robt.  H.  McConahy,  Cy.  Engr. 

P.  R.  Woods. 
NEW  FLORENCE— 

Clarko  P.  Colllna,  Boro  Engr. 
NEW  KENSINOTON- 

B.  H.  El  lie. 

Jas.  D.  White,  Cy.  Bngr. 
NORRI8TOWN— 

A.   K.  Calhoun,  SOe  DeKalb  St. 

Alan  W.  Corson,  7  E.  Airy  Bt. 

S.  Cameron  Corson.,  Cy.  Engr. 

Jamee  Cresson,  507  Swede  St. 

Malcolm  D.  Patterson. 
NORTH  EAST- 

C.  C.  Htll,  Cy,  Bngr. 
NORTH  UMB  ERL  AN1>- 

Jamea  O.  Dlellenbach,  Cy.  Engr. 
OAKDALB- 

Trlmble  &  Miller,  Cy,  Bngrs. 
OAKMONT— 

Geo.  T.  Baniale)'. 


OVERBHOOK— 

J.  P,  P.  Lathrop. 
PARNASSUS— 

Jas.  D,  White,  Boro  Engr. 
PATTON— 

H,  C.  Terger,  Cy.  Engr. 
PHILADELPHIA- 

Chpster    Albright,    908    Land    Tltlo 
BIdg. 

Aiacn  &  Harlow,  314  Fourth  Ave. 

B,  C.  AlHOp.  131  S,  Sd  St. 
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PBNNSTLTAHU  (Cont'd).    - 

PHILADELPHIA  (Cont'd)— 
O.  William  Balal.  SOfi  Walnut  Bt. 
Baker  &  Dallett   A.,  ISM  Chestnut 
Street. 
.    Chas.    Balderaton,    A.,    Ul    Walnut 
Street. 
Amoa  W.  Barnes,  134  B.  Sth  St. 
J.   A.   Benael. 
Edwin  F.  Bertolett.  733  Heed  Bids. 

E.  E.    Berthoud,    431    Odd   Fellows' 
Temple. 

J.  O,  Beverly. 

John      Birklnblna,      Odd      Fellows' 
Temple. 

F.  J.  Boaa,  14  8.  Broad, 

Bootb,  Gairett  te  Blaii,  406  Locuat 
SbeeL 

John  T.  Boyt.  SD2  Walnut  St. 

P,  F.  Brendllnger,  Harrison  Bldg. 

Jamea    S.    Budd,    1030   Withenspooa 

Bldg. 
Marshall    W.    Brown,    1023    Wlther- 

spoon  Bldg. 
Emmett    B.    Carter,    12(ffi    Harrison 

Bldg. 
Robert  C.  Clarkson,  710  Stephen  Gt- 

rard  Bldg. 
Clarke    &   Hubbard.    1414    8.    Ponn. 

Sauarc. 
Chaa.    H.    ClUtOn,    Spring    Oardan 

Water  Works. 
Charles    W.    Collins,     1030    Wither- 

spoon  Bldg. 


F.  W.  Darlington,  1120  Real  Estate 

Trust  Bldg. 
ChsrlH  G.  Darrah,  945  I>mel  Bids- 
Paul  A.  DavlB. 

Seymour  Davis.  SOT  Walnut  Bt. 
Howard   Deacon,    1103    Stephen    Gl- 

rard  Bldg. 


M.  Ward  Easby.  309  Qrozer  BIdK. 
Joseph  D.  EUlB.  325  Walnut  SI. 

Axel    H,    BnKstram,    570    Bullitt 
Bldg. 

Henry  P.  Felster,  iOll  Chestnut  St. 
Robert  A.  Fowden,  405  Hale  Bldg. 
Francis   Bros.    &   Jellett,    T04    Arch 


John  L.  Gill,  Jr.,  302  Walnut  St. 
Richard  GUpln.  421  Chestnut  Bldg. 
William  S.   Gray.   1030  Wltherspoon 

BIdK. 
Robert  P.    Green,   1102  Stephen  Ql- 

W.  a.  Haddock.  Dlr.  Gen.  Improve- 

F.   L.   Hand.   Chief   at  Bureau  of 

Joseph    Hartshome,    60!    Harrison 


I   Real   Estate 


PENNSTIVAHU  (Cont'd). 

PHILADELPHIA  (Cont'd)— 
Haupt    &     Franklin.    306    Croiler 

Edward    Haslehurst.    A,.    Stephen 

Olrard  BldK. 
E.  J.  Hedden.  11  B.  Broad  St. 
Magnus      Hells  trom,      Sn     Bullitt 

Bifdg. 
E.  Hcxamer  &  Bon.  41)  Walnut  Bt. 
Jno.  W.  Hltt,  ConsultlnK  Engineer 

Bureau  of  Surveys. 
Holt    &    Schober,    378    Philadelphia 

Bourse. 
Griffith  M.  Hopkins.  US  Walnut  St. 
Horn  A  Morris,  1227  Beta  Bldg. 
R.  M.  Huston,  302  Walnut  Bt. 
Addison   Hutton,   A.,   400  Chestnut 

Street. 
Philip  H.  Johnson,  1123  Beti  Bide. 
Emery  J.   Kerrlck,    228   W.   Honter 

St.,  Oermantown. 
Keystone      Engineering      Co.,      SS9 

Chestnut  St. 
J.   George   Klemm,   Jr.,   928  Chest- 

nut  St. 
George  R.  Kurrle,  { 
JamcB   B.   Ladd,   11 

Trust  Bldg. 
Henry  J.~Tjimborn,  704  Wltherspoon 

Bldg. 

Lathbui;  &  Spackman,  1619  Fil- 
bert Stieet. 

Latia  &  Terry,  1001  Chestnut  Bt. 
Ambrose   B.    Lehman.   711   Walnut 

Bt. 
Frederick  H.  Lewis. 
Edward  F.  Lummls.  4tt  Walnut  St 
N.  S.  Lynch,  30S  Walnut  St. 
Thomas  B.  Main,  1227  Stephen  Ol- 
rard Bldg. 
Edward  V.  Maltland,  2d,  230  Drei- 

el    Bldg. 
Wm,   H.   Millard.  1103  Stephen  Glr- 

ard  Bldg. 
Edwin  P.  Monroe,  1345  Arch  St. 
Uoward  Murphy,   2«)  S.  3d  Bt. 
Ernest   W.     Naylor,    BOth     St.     and 

Lancaster  Ave, 
George  M.  Newhall,  13«  B.  4th  St. 
Geo,     B,     Patterson,     Asst.     Engr. 

Bureau  Sufveys. 
John  A.  Patterson,  m  Walnut  St. 
Geo.   F.    Payne  &  Co.,   A.,  401    S. 

Juniper  St. 
Qulmby  Engineering  Co.,  91S  Ridge 

Rankin  &  Kellog.  A..  1024  Walnut 

Alexander    Rea,     800     Land    Title 

Bldg. 
8.    Howard     RIppey,    1301     Stephen 

Olrard  Bldg. 
Frank  C.    Roberts  &   Co.,   1508  FU- 

Llmo  F.  Rondtnella,  728  Stephen 
Olrard  Bldg. 

Savery  &  Sheets,  A.,  Stephen.  Glr- 
ard  Bldg. 

IjSwIs  Rodman  Schulti. 

C.  E.  Sehermerhorn,  A..  430  Wal- 
nut St. 

Coleman  Sellers,  1301  Stephen  Glr- 
ard  Bldg. 

Wm.  L.  Simpson,  Sth  &  Button- 
wood  Sta. 
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PEMWSYXVAHIA  (Cont'd). 

PHILADELPHIA  (Confa)- 
Norman    L..    Stamm,    Asst.  Bnj 

Bureau  Surveys. 
Steel  &  Wlike,  ms  Ftlbert. 
J.  Prescott  StouKhton.  928  Stepben 
■      '^'rard  D'-"- 
'.  Blue 
t  St. 

Frederick   O.   Thorn,    Jr.,    12JT   Ste- 
phen Girard  Bldgr. 
John  C.   Trautwlne,    Jr.,   257  S.   4th 

St. 
John    C.    Trautwlne,    Sd,    2ET   S.    4th 

St. 
Theodore   F.    TrleiKl,    234   Diamond 


,      _    r.    Bnsr. 

Puh.  Wks.,  Bureau  of  Bun.„_. 
Wm.  R.  Webster,  Zll  Walnut  Bt. 
Jm.    T.    Wlndrim,    A..    HOT   Walnut 

St. 
Albert  C.  Wood,  SO*  Olrard  BlUg. 
WllBon  Bros.  &  Co.,  Drenel  Bidg. 
William   Wyllner,    1030  WltherepooD 

BldB. 
Joaeph    H.      Young.    130S     Harrison 

BIdg. 
PITTSBURO— 
Henry  Aiken,  403  Lewis  BIk. 
W.  W.  Anderson.  810  Penn  Bids. 

D.  Aahworth.   32G  4th  Ave. 

J.  A.  Atww>d,  Chief  Boet.,  P.  ft  L. 

E.  E.  K. 
Geo.  T.  Banudey,  Enjpr.  in  chg. 
-----  TL  H. 

- „-e  BIdg. 

Wm.  Bradford,  331  4th  Ave. 

C.  H.  Bradley,  Jr.,  &  Co.,  323   4th 

Ave. 
Wm.   TounK  Brady,   S2    Stevenson 

BIdg. 
W.  R.  Brown,  Cy.  BnKr.'s  OfBce. 

E.  M.  ButZ  ft  Co..  US  Park  Bldg. 
J.  N.  Chester.  600  Dewls  Blk. 
Curran  A  Hussey.  216  4th  Ave. 
Samuel     Dlescher.      71*      Hamilton 

Bids. 
P.  R.  Dravo  Sc  Co.,  Bli  Lewis  BIk. 
W.   A.   EdeUum,  412  Grant  St. 
Edeburn,    Cooper  &   Co.,   410  Grant 


Chaa 


GhUra    &    Bon,    615  1 


Dla- 


md  St., 
Edward   E.     Erickson,    g    Garrison 

Bldg. 
Ernest  L.  Farren.  tS  Fidelity  Bldg. 
Frease  &  Sperling.  Ross  Ave.  and 

Wood  St.,  Sta.  D. 
Frick  &  Co..  El  Schmidt  BIdg. 
Andrew   Fulton,   Supt.   Streets  and 

G.  A.  Gl'milan,  TS  Fidelity  Bldg. 
J.  T.  Graham.  CB  Tiroes  Bldg. 
G.  F.  Greenwood,  Times  Bldg. 
Hallsted  &  McNaugher,  401  Monon- 

gahela  Bank  Bldg. 
James  H,  Uarlow  &  Co.,  TOl  Wood 

St.   (Wllkensburg.  Fa.) 
R.  S.  D.  Hartrlck.  406  Water  St. 
Haw  ley    &     Wharton,     A..     Smith 

Bldg. 


PEHNSYLVAHU.  {Cont'd). 

PITTSBURG  (Cont'd)— 
Heyl  &  Patterson.  Bt  Water  St. 
S.  B.  Hnber  &  Co.,  705  FeTgoaon 
Blk. 

Hyde  Bros.  A  Co..  902  Lewis  Blk. 
Thos.   H.    Johnson,    Cht.    Engr.    P.. 

C,   C.  &  St.   L.   R.   R. 
D.    P.' Jones  Sc   Co.,  S41  flth  St. 
C.  B.  Judd.  ms  Park  Bldg. 
Wm.  Kauttman,  801  Lewis  Blk. 
Jamea   Kellert  &  Son,  £08  Empire 

Bldg. 
Julian    Kennedy. 
Walter  Kennedy.  Sll  Ponn  Ave. 
Kerr  &  Rltchey.  4L2  Grant  St. 
Keystone  Conti.  Co.,  309  4tli  Are. 

Alfred    P.    Klrtland,    Oil   Camegla 

Bldg. 
David  Lamond,  TIS  Ferguson   Blk. 
Herman  Laub,  317  Telephone  Bldg. 
Alexander    Laughlln     ft    Co.,     70* 

Lewis  Blk. 
Harry  J.   Lewis,   e02  Times  Bldg. 
Llpplncott  &  McTfell,  432  Diamond 

Bt. 
Frederick     Helber,     630     Standard 

Bldg. 
J.   ft  J.   B.  Hllbolland  Co..   714  Sth 

Miller   Engineering   Co.,    SDO    Weat- 

Inghouse  Bldg. 
Thomas  Moore,  43a  5th  St. 
Edwin   K,     Horse.     1312     Carnegie 

Bldg. 
J.   D.   McCabe.   43  Fidelity   Bldg. 
McCllntlc-Marshall    Const.    Co. 
G.    W.     McClur^     Bon    ft    Co.,     201 

Smith  Blk, 
J.  H.  MoCrlckart,  347  Sth  Ave. 
R.  L.  McCuUy,  HH  Sth  Ave, 
McDonald  &  Andrews.  Penn  Bldg. 
John   McQrew,    20   N.   Diamond    St. 
Jaroes  H.  UcRoberts,  400  Grant  8t- 
C.   E,   Owens,  428  4th  Ave. 
Patterson  Uellam  ft  Neeld,  413  Ith 


Penney  Ivan  la  Engineering  Co..   EOI 

Lewis  Blk. 
Alex.   Patter,  I^wts  Blk. 
Samuel    H.    Ralston,    134    Highland 

Rutav  &  Ruaaell,  First  Natl.  Bank 

Bldg. 
F.  C.  Bauer,  A.,  Hamilton  Bldg. 
Jacob  Schlnneller,  G16  Market  St. 
Armln    Bchotte,    Jr.,    4D«    Hermann 

Bldg. 
A.  L.  Schulz.  GOl  Lewis  Blk. 
A.  B.  Shepherd.  City  Hall. 
J.    B.   Smith.   434  4th  Ave. 
R.  L.  Smith,  1011  Park  Bldg. 
S.  R.  Smythe  &  Co.,  14!9  Park  BtdK. 
Btruthers  ft  Hannah,  A.,  14E  Sixth 

J.  B.  Stttait»  713  Patk  Bids. 

J.  B.  STUAR.T 

..Ci-oil  En^inttr.. 

Analyste  and  Testlni  of  Soils  lor  Founda- 
tiom.   Expert  in  MMwnry, 
Concrete  and  Cement .... 

723  ratk  BtlUhv.    ■ 


jbyGoogIc 


ENGINEERS.  AEOHITE0T8,  ETC. 


PENHSYLTAHU  (Cont'd). 

PITTSBUBO   (Cont'd)— 

S.  A.  Taylor,  achratdt  Dldg. 

B.    M.    Taylor,    M7  6tli   Ave. 

8.  L.  Tone,  Chi.  Edbt.  United  Trac- 
tion Co. 

Topp  &  Cralar,  A.,  Blasell  Blk. 

Tt%ibla  &  Miller.  430  4th  Ave. 

J.  D.  White,  T30  Park  Bldg. 

William    White,     Jr.,   1111    Empire 
Bidg:. 

WllklHB    &    DAVIaon,    91  Waatlng- 
house  BIdK. 

Wm.  J,  Wilson,  SIO  PerBUSon  Blk. 

Otto  Wol«,  72  B.  12th  St, 

L.    a.   Woods,    fll  4th   Ave. 

Chas.    Worthlnarton,-  33i   4th   Ave. 

Thalraan   Wyan,    iX,   Blaaell   Blk. 

P.  A.  Teager  &  Co.,  U!8  Park  Bldg. 
PITTSTON— 

Harry  Meyers,  Cy.  Engr. 
POTT  8T  OWN— 

A.  B.  Cochran  ft  Son. 
Horatio  Bands. 

R,  E.  Shaner,  Cy.  Engr. 
POTT8VII.LE- 

Frank  O.  Clementa. 

Wm.  S.  Pugh,  Cy.  Engr. 
PUNXSUTAWNEY- 

Ell  Coulter,   Cy,   Bngr. 

R.   B.   VanRenBselaer. 
RBADINO- 

Wm.  H.  Dechant,  B3S  Penn. 

Sam'l  8.  Hoff. 

Alex.  Murdoch.  Cy.  Engr. 
RUK3WAY- 

Harry  A.  Park, 

John  Morgan,  Cy.  Engr. 
BOCUB8TER- 

J.  P.  Leaf. 
ST.  CLAIR— 

Wm.  Wright,  Cy.  Engr. 
8T.  MARYB— 

B.  L.  WUlaid,  C7.  Engr.         Em 

BATRE- 

RuBhton  Smith. 
8CRANTON— 

James     Archbald.     aOI     Board    of 

Edmud'A.  Bartl,  BZO  Connell  BIdg. 
P.  L.  Brown,  A. 

Morgan   Davis,    Jr.,     12    Coal     Ex- 
change BIdg. 
Dunning  Engineering  &  Construc- 
tion Co.,  803  Mears  BIdg. 
George  W.  Engei,  12  Coal  Exchange 

BIdg. 
William  QtllBth,  26  Coal    Exchange 

BIdg. 
William  M.  Marple.  115  Wyo.  Ave. 
P,  Morris.  A. 
Joseph  P.  FhllllpB.  Cy.  Engr.,  City 

Hall. 
James  H.  RittenhouBS.  TIS  Connell 

BIdg. 
Stevenson  &  Knight.  Court  House. 
T.  W.   Thomson,   US  York  Ave. 
Krank  Q.  WolC,  41!  Board  of  Trade. 
BBWICKLEY- 
T.  H.  Hirst. 
R.  B.  Stanton. 
R.   I.  Webber,   Cy.  Engr. 
SHAMOKIN- 
Chas.  H.  Douty. 
W.  U,  Jury,  A. 
P.  W.  V.  Iioreni. 


PEmfSYLVAMIA  (Cont'd). 

SHARON- - 
Martin  Ewlng,  Cy.  Engr. 

jAmea  Nictaolii. 

BHARPSBURG— 

E.   C.  Hulberl,   Cy.  Engr, 
SHENANDOAH— 

W.   a.  Gregory,  Cy.  Engr. 
SHERIDAN— 

Trimble  &  Miller.  Boro  Engr*. 
SOMERSET- 


SOUTH  BETHLEHEM— 

R.  B.  Neuraeyer,  Cy.  Engr. 
SPRING  CITY— 

Isaac  P.  BhodCB.  Cy.  Engr. 
STBELTON— 

C.  H.  Hotfer,  Cy.  Engr. 

li.  E.  Johnson. 
BTBOUDBBU  RG— 

Geo.  a.  Shafer.  Cy.  Engr. 
8WISSVALB— 

C.  B.  Judd,  Cy.  Engr. 
TARBNTIIM- 

E.  E,  Maurhoft,  Cy.  Engr. 
TITUBVILLE- 

Jos.  Smith,  Cy.  Engr. 
■l>DRftY— 

SydnCT  F.  Reynolds. 
TREMOKT- 

G.  M.  Beadle.  Cy.  Engr. 

E.  A.  Kaercher. 
UNIONTOWN— 

J.   P.   Fulton,   A. 
WARREN— 

Alwin  Sogen. 

~    —    "     Wheeiock,  Cy.  Engr. 


WAYNESBURG— 

O.   D.   Jenklna,   Cy.   Engr. 
WBLL8BORO— 

A,   Hardt,  Cy.  Engr. 
•  CHESTER— 


Freasa   &   Sperling,    Cy.    Bngs.,    P. 
O-  Bta.  D.   Pittsburg, 

J.  H.  Harlow  &  Co.,  701  Wood  St., 
Pittsburg. 
WI LLI AM8PORT— 

Geo.  D.  Bnyder,  Cy.  Engr. 
WILMBRDING— 

C.  A.  Stewart,  Cy.  Engr. 
YORK— 

Henry  Blrklnblne. 

Jos.   G.   Durbin. 

R.  B.  McKlnnon,  Cy.  Engr. 

RHODE  ISUHD. 

BRISTOL— 

Eugene  Le  Clair. 
CENTRAL  PALLS- 

William  Paltoute  Keene,  Cy,  Engr., 
S4  Cross  St. 
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RHODE  ISLAITD  (Cont'd). 

CRANSTON— 

Joseph  A.   Latham.   Town  Engr. 
NARHAGAN8ETT— 

T.  Q.  Hazard,  Jr.,  Cy.  Engr. 
NEWPORT— 

Wm.  P.  BuRum,  301^  Thames  St. 

Philip  F.  Conroy.  183  Thames  St. 

Joaeph  P.  Cotton,  2M  Thames  St. 

W.    H.    Lawton.   24   Bellevue  Ave. 
PAWTUCKET— 

" .    Carpenter,    Cy.    Engr. 
ENCE— 
„_     ft  Swift,  8T  Weybof 

,,.   D.   Bullock.   City   Hall. 

Chaa.    F.    Chase,   la  West 

Otis  F.  Clapp,  Cy,  Engr, 

J.  V.  Dart,  City  Hall. 


SOUTH  CABOLIKA  (Conf  d). 

PIBDMONT- 
Jns.  OiT  Haynea.  Cy.  ELngr. 

SP  ART ANB  U  RO— 

Howe  &  OIney,  fiT  W.  Main   St. 

F.  H.   Knox,  Cy.  EhBr. 
'  LadBhaw  &  Ladshaw,  id  Kennedy 
Place. 

A.  Madole,  5S  Morgan  8q. 


SOUTH  DAKOTA. 


ALEXANDRIA— 

W.   J.  Hull. 
BROOKINGS— 

".   G.   Davis.  Cy.  ] 


Martin  &  Hall,  ti  Westminster  St. 
Shedd  &   Sarle.  1«  Westminster. 
Alfred   Stone,   A..   «  Westminster. 
R.    H,    Tingley.    T5  Westminster. 
Edmund  B,  Weston.  «&  Weybosset. 


J.   H.  Armlngton. 
WAKEPIBLD- 

L.  L.  Holland,  Cy.  Engr. 
WESTERLY— 

John   L.   Kenyon. 

ThoB.    McKenzle,    Cy,   Engr. 

George  Woodward. 
WOON SOCKET— 

J.  W.   ElUa. 

Frank  H.   Mills,   Cy.  Engr. 

SOUTH  CAROLINA. 


ANDERSON— 

8,  O.  Jackson,  Cy.  Bngr. 
BEAUFORT— 

C.  G.  Townsend, 
CHARLESTON— 

J.  H.   Dingle,  Cy.  Engr. 

Fuller.   Da "    " 

John  Gads 

Rutledge  Holmes.  BO-52  Broad. 
Henry  H.  Johansen,  37  Broad. 
R.  B.  Olney. 

Simons  ft  Mayrant.  42  Broad. 
Earle  Sloan,  15  Broad. 

A.  W.  Todd,  S3  Broad. 
CHE8TER- 

James  Hamilton.  Jr. 
COLUMBIA— 

B.  Holley,  Hotel  Jerome. 

A.   Gamewell   La  Motte,  A.   ft  E., 
1201)  Main  St. 

D.  B.  Miller,  Cy.  Engr. 
Nlernsee  &  La  Motte. 

9.  R.   Bloney,  1235  Washington   St. 
PLORENCE- 

J.  W.  Brunson,  Cy.  Engr. 
W.    J.   Wllklns. 
GREENVILLE— 
J.  R.  Lawrence.  12EU  8.  Main  St. 

E.  H.   McCollough. 

J.  E.   Slrrlne.  103  B.  Main  St. 


Vincent  ft   Jewett. 
DELL  RAPIDS- 

S.   B.    Howe.    Cy.   Engr. 
LEAD— 

J.    P.   Crick,   Cy.   Engr. 
MADISON- 

W.  R.   3 myth e.  Cy.   Engr. 
MITCHELL— 

W.  J.  Hull.  Cy.   Engr. 
RAPID   CITY- 

B.  E.  Lovejoy,  Cy.  Engr. 
SIOUX  FALLS— 

W.  L.  Dow  A  Bon.  A. 

S.  B.  Howe,  Cy.  Engr. 

Chas.  A,   Pear.  A. 

Joseph  Schwars,  A. 
WATBRTOWN- 

L.  E.  Brlckell,  A. 

Geo.  w.  Carpenter,  Cy-  Engr. 

A.  L.   Bowe,  A. 
YANKTON— 

Wm.  Brewer. 

W.   L.  Bruce,  Cy.  Engr. 


TEHHESSEE. 

BRlSTOr— 

Rolwrt  Grey,  Cy.  Engr. 

W.  L.  Reynolds. 
CHATTANOOGA- 

W.  L.  Dodds. 

Rohert  Hooke,  Cy.  Engr. 

R.   H.   Hunt,  A. 
CLARK8VILLB— 

J.   H.   Marahle,  Cy.  Engr. 

G.   B.  Wilson. 
DAYTON— 

J.  L.  Daniels.  Cy.  Engr. 


Geo.    Pearsall, 
JACKSON— 

B.  C.  Lancaster,  Cy.  Bngr. 
KNOXVILLE- 

Baumann  Bros. 

Leon   Beaver. 

F.  J.  Moreland,  Acting  Cy.  Engr. 


BNGINBBHS,  ARCHITECTS,  ETC. 


TEHIIESSEE  (Cont'd). 

LEBANON— 

J.  J.  Hatcher,  Cy.  Engr. 

W.  G.  Seasroves. 
MBMPHIS-- 

J.  A.  Ambers, 

A.  T.  Bell,  Cy.  Engr. 

Andrew  J.  Bryan. 

Howe  &  I^vell.  Equitable  Bids- 

Weallierford,&  Hlldebrand, 
MOSSY  CBEEK- 

C,  E.  Call. 
JiIT.  PLEASANT— 

□ranberry  Jackson. 
NASHVIL.LE- 

Brown  A  Brown,  A.,  12G  N.  Spruce 
St. 


_   „  Leftwlch. 

Wm.  M.  Leftwlch. 

C.  A.   toclte,  I61S  McGarock  St. 

H.   McDonald,  N.    C.   &  St.   L.   Rj. 

Schuerman  &  Brown. 

W.   W.   SouthRato,   Cy.  Engr- 

F.  B.  'Washburn. 
PULASKI- 

H.  M.  GrlKSby. 
ROCKWOOD- 

Geo.  B.   Sylvester,  Cy.  Bngrr. 
UNION  CITY— 

M.   Gardner,  Cy.   Engr. 


TEXAS. 


J.  K.  P.  McFall,  Cy.  Engr. 
BEAUMONT— 

Max  A.  Orlopp,  Cy.  Engr. 
BBLTON— 

Bd  T.  Rucker,  Cy.  Encr. 
BONHAM— 


CALDWEUJ— 

M.  D.  Rogers,  Cy.  BnKr. 
CALVERT- 

D.  H.  PranctH,  Cy.  Engr. 

W.  H.  Klrach. 

CAMBRON- 

W.  M.  Crosaway,  Cy.  Engr. 
CORPUS  CHRI8TI- 

A.  M.  French,  Cy.  Engr. 
COR8ICANA— 

W,    M.    Elliott,    Cy.    Engr. 

a!  B.  Mothershead. 


W.  H.  Lefflngwell. 

Geo.  C,  Wlmberly.  Cy.  Engr. 
PT.  WORTH— 

8.  B.   Haggart. 

John  B.  Hawley.  Cy.  Bngr. 

W.   B.  King. 

Howard  Meeser. 

M.  R.  Sangulnet.  , 
GAINESVILLE— 

Geo-   FlBher. 

J.  G.  Garrett. 

H.  Hulen.  Cy.  Engr. 
GALVESTON— 

C.  F.  W.  Felt. 

R.  n.  Pe«k,  Cy.  Engr. 
HARBIMAN- 

W II lard  Griffith. 

Q.  W.  Fearaall, 
HENRIETTA— 

C.  B.  Patterson,  Cy.  Bngr. 
HOUSTON— 

Jamea  U.  Berry,  1054  Main  St. 

William  Bradburn,   Court  House. 

Abraham   CroBS,    1104   PreHton   St. 

Jamea  O.  Davis.  508%  Main  St. 

C,  W.  Lewis,  City  Hall. 

William      Mackintosh,      600       Kalm 
BIdg. 

John  W.  Maxcy.  203  Blnz  Bldg. 

Geo.   B.  Miles,  213  Levy  Bldg. 

I.   Austin   Miller,   City  Hall. 

Samuel  E,  Packard,  212  Fannin  St. 

William  A.  Polk,  212  Fannin  St. 

Alexander  Potter.  GOO  K I  am  Bldg. 

O,    P.    RudesUl    ft   Son. 

P.   T.   Shields. 

Charles  M.  Staples.  611  Dallas  Ave. 

Patrick  Whitty,  117W  Main   St. 
LAREDO— 

Chas.   B.   Frees,  Cy.  Engr, 
LTONS- 

Frank  Hervey. 
MABLIN— 

R.  S,  Hunnlcutt,  Cy,  Engr. 
HARSHALL- 

C.  G.  Lancaster. 
McKINNEY— 

S.   H,  Cole.  Cy.  Engr. 
NEW  BRAUNFELS- 

Alf.   Rothe,   Cy.  Engr. 
OBANGE- 

J.  A.   Plnkaton,   Cy.  Engr, 
BAN  ANTONIO- 

CoughUn  &  Ayres. 

Thomas  Franklin. 

Alfred  Giles. 

Henry  Phelps. 
Carl  Benter. 
B,  G.  Tniehi 
J.  A.  Wahre 
SHERMAN— 
A.  Q.   Naah.  Cy.  Engr. 


J.   Relly   Gordon  Co,,   A. 


Slg  Wachholder 
TKMPLF^ 

F.   M.  Temple. 
TERRELL— 


Google 
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TEXAS  (Confd). 

TYLER— 

M.  L.  Lynch. 
WACO- 

Geo.  B.  Qurley,  Cy.  Engr. 
"WBATH  BRFORD— 

N.  Carroll,  Cy.  Bnjr. 

DTAH. 

BRIGHAM   CITY— 

N.  P.  Anderson,  Cy.  Bngr. 
MT  PLBASANT— 

A.   RoseiilBjid,   Cy.  Engr. 
OQDEN— 

A.  F.  Parker,  Cy.  Engr. 

M.  8.  Parser. 
PARK  CITT— 

Wllber  McLelUn.  Cy.  Engr. 

Pope  &  Lets. 
PAYSON- 

Otto  ErlandaoD, 

W.  O.  WJKhtman.  Jr.,  Cy.  Engr. 
PROVO  CITY— 

Caleb   Tanner,    Cy.    Engr. 

8AI.T  LAKE  CITY— 
Wm.  Asliton. 

a  C.  Dallas.  A.,  Whlttlngham  Blk. 
A.   P.     Doremus,     2»   N.     Second 

West  St. 
R.  C.  Gemmell,  223  Second  East  St. 
W.   P.   Hnrdeety,   FrogresB  Bide. 
Loula  C.  Kelsey,  Cy.  Engr. 
W.    A.    Morey,    Engr.    Bridges    and 

BldgB.    R.    Q.    W.    Ry. 
C.  L..  Stevenson,  Atlas  Blk. 

TBRHONT, 

BARRE- 

C.  8.   Currier. 

P.  S.  Smith. 

F.  A.  Walker. 
BURLING  TON— 

V,  J,  Barbour,  M  N.  Prospect  St. 

Frank  H.  Crandall,  City  Hall. 

Albert  R.   Dow,   134  Pearl  8t. 

H.    M.    Mcintosh,    Cy.    Engr.,    City 
Market  Bldg. 

Frank  O.  Sinclair,  174  Main  St. 

J.  w.  Votay. 

Charles  L. .  Woodbury,  m  St.  Paul 


P.  A.  Walker.  A. 
RUTLAND- 

Arthur  C.  Grover,   City  Engr. 
ST.  ALBANS- 


ALEXANDRIA— 

J.  G.  Hoi  comb,  Cy.  Engr. 

J.  C.  Ramage.  Southern  Ry. 
BERKLEY- 

R.  M.  Phelps,  Cy.  Engr. 

Chos.  J.  Woodsend.  A. 
BRISTOI^ 

Robert  Grey,  Cy.  Engr, 


7IKGIHIA  (CODt'd). 

FREDERICKSBURG— 
8.  B.   Bradford,  Cy.  Bngr. 

LEXINGTON— 
Hutton  EnBineering  Co. 

,  yj^U.^.M^Powell,   Cy.   Engr. 


E.  A.  Marye. 

P.   Thornton  Uarye. 

T.  B.  Pearee.  Cy.  Engr. 
NORFOLK- 

Wra.  T.  Brooke,  Cy.  Bngr. 

V.  O.  Cassell.  Chf.  Engr.  Old  Do- 
minion Ry. 

Jno.  Graham,  Jr.,  236  Main. 

J.  K.  Peebles,  A.,  Columbia  Bldg. 
PETBRSBURQ— 

Thos,  R.  Dunn,  Cy.  Bngr. 
PORTSMOUTH— 

H,   C.   Caasell,   4S4  High  St. 
PULASKI- 

H.  Alexander,  Cy.   Engr. 
RICHMOND— 

C.  P.  E-  Burgwyn,  819  Main  St. 

W.   E.   Cutshaw,   Cy.  Bngr. 

H.     Fraaier,    Chf.     Bngr.    C.    ft     O. 


Nolan  d  &  I 
RIO- 

C.  M.  Bolton. 
ROANOKB— 

C.  S.  Churchill. 

J.  H.  Wlngate.  Cy.  Engr. 
STAUNTON— 

Carter  H.  Harrison.  Cy.  Engr. 

WASHIHGTOIf. 
BALLARD- 
H.  T.   BoBtaln. 
8eth  Chandler,  Cy.  Engr. 

EVERETT— 

Jamea  J.  Sheehan,  Cy.  Engr. 
FAI R  HAVEN— 

Lyle,   Cy.  Engr. 
NEW  WHATCOM— 

John  J.   Donovan. 
REPUBLIC— 

E.  H;  Warner. 
SEATTLE- 

Bdw.   W.   Cummlngs. 

A.  H.  Dlmmock,  Asst.  Cy.  Engr. 

Walter  8.  Fortlner. 

C.    E.   Fowler. 

T.  Josonhana,  Git  Ptoneer  Bldg. 

Saunders  &   Lawton.   N.   Y.   Blk. 

M.    Stixrud. 

R.  H.  Thompson,  Cy.  Engr. 
SHEBOYGAN- 

Optenberg  &   Etuanenan. 
SPOKANE— 

Allen    F.    Olll,    Cy.   Bngr. 

Otto  A.  Welle. 
TACOMA— 

C-  S,  Blhlen,  DIV.  Bngr.  U.  P.  Ry. 

Prank  L.   Davla. 

Olson  ft  Wolfard.  10D3  A- 

Spaulding  ft  Ruwell  Co.,  CtLl.  Bid*. 

'""""■n  L.  Taylor,  Cy.  Bngr. 


I,  Google 


ENGINEEItS,  AK0HITBCT8.  ETC. 


J.  Glwke,  A. 

8.  P.  Hoard. 

CHABLBSrON- 

B.  M.    Campbell,   Kanawha   Bank 
Bulldlnir- 

W.  C.  ChapmaD.  Court  House. 
J.  L.  Cole,  237^  Kanawha. 
J.  8.  Hogue,  tm  Capitol  SI. 
H.  .W.  Vmable.  K  Caplto)  St. 
CUARKSBURO— 
W.  F.  Dennis. 

C.  O.   Flndlay.   Cy.   Ehbt. 
Thoa  Pettlgrew. 

C.  O.  Vandevanter. 
GRAFTON— 

J.  V.  Spencer,  Cy.  Bnsr. 
HUNl'INGTON- 

B.  Crawford. 

Henry  PJerce. 

John  Sandburn,  Cy.  Engr. 

J.  B.  Stewart. 
MARTINSBURO— 

E.  P.  H.  Harrison. 
NEW  MARTINSVILLE— 

W.  J.  Alexander,   Cy.   Ensr. 
PA  RKERHBURQ— 

R.   H.   Adair,   A. 

Harriaon  Albright.  A. 

John  Brennan  &  Co.,  ICS  3rd  St. 

Jno.  v.  Dunbar. 

J.  M.   Jackson. 

■W.  H.  Patton.  A. 

E,  T.  Sanderson,  A. 

Spence  &  Smith,  311  Juliana  St. 

J,  R.  Warner,  A. 
WELLBBl'RO- 

M.  E.  Boyd. 
WHEELINtJ— 

E.  B.  Franiholm,  A. 

Chas.  W.  Lohse.  Cy.  Engr. 

E.  J.  Millar,  10  Masonic  Bldg. 
Bids. 

A.  L.  White. 

WISCONSIN. 

ANTIGO— 

B.  F.  Dorr,  Cy.  Ener. 
APPLBTON- 

N.  M.  EdwardB. 

C.  H.  Glllett,  Cy.  Engr. 
Chas.   Pride. 

H.   Wlldhagen. 
ASHLAND— 
M.  T.  Doxcr.  Cy.  Bngr. 

D.  G,   Sampson. 
BARABOO— 

W.  G.  KIrchoirer,  Cy.  Engr. 
R.  W.  McFarland.      . 
BELOIT— 
R.  R.  Caldwell,  Cy.  Engr. 

F.  H.  Kemp. 

W.  H.  Wheeler  ft  Co. 
BBRMN- 

D,  P.   Blakston.  Cy.  Engr. 
BLACK  BIVER  FALLS— 

H.   H.  Powers,   City  Bngr. 
BLUEFIELD- 

W.   B.   Pouti. 

Geo.  II.  Hilt.  Cy.  Bngr. 
CHIPPEWA  FALI^— 

O.  J,  Nyhus,  Cy.  Engr. 


WISCONSIN  (Cont'd). 

DODGE  VI LLE— 

J.  E.   Jones,  Cy.   Eiikr. 
EAU   CLAIRE— 

Chas.  A.  Alderman, 

HcClellan  Dodge,  Cy.  Bngr. 
ELROT- 

E.  Buck,  Cy.  EnKT. 
FOND  DU  LAC- 

A.  D.  Conover. 

D.  A.  Molltor. 

E.  B.  Parsons,  Cy.  Bngr. 
FORT  ATKINSON— 

Frank  BIsset. 
GREEN  BAY- 

Danlel  Hai-teau. 
HUNTINGTON- 

E.  Crawford. 

Jno.  Bandbourn,  Cy.  Bngr. 

J.  B.  Stewart. 
JANBSVILLB- 

P.  P.  Brown. 

C.  V.  Kerch,  Cy.  Bngr. 
JEFPER80N- 

John  J.  Spangler,  Cy.  Bngr. 
KBN08HA- 

Robt.  H.  Moth,  Cy.  Engr. 
I-A  CROSSE— 

Prank  Powell,  Cy.  Bngr. 
MADISON— 

McClellan  Dodge. 

John  Nader. 

F.  E.  Tumeaure.  Cy.  Engr. 
MANITOWOC— 

Louis   Pill.    Cy.   Bngr. 
MARINETTE— 

A.   L.   Hillls. 

H.  A.  McCallam,  Cy.  Bngr. 
MARSHPIEU3— 

Chris  BUIe,   Cy.   Bngr. 
HENASHA— 

W.  W.  Reed,  Cy.  Engr. 
MENOMINEE— 

John  Charles. 

J.    C.   Olmstead,    Cy.   Bngr. 
MEBRILI^ 

Francis  E.  Mathews,  Cy.  Engr. 

Q.   L.   Bturdlvant. 
MILWAUKEE- 

Samuel  D.   Austin,  SOT  Grand  Ave. 

Carl  BHrchausen,  Iron  Blk. 

Geo.    H.    Bensenberg,    43$  Jefferaon 
St. 

Pred  Bredel,  1J8  Par  well  Ave. 

Brumming  &  Dick,  llOT  Pabst  Bldg. 

Jacob  Clooe,  lODl  Pabst  Bldg. 

Christ  Engel   &   Son,   31>1  IKth  St. 

Fred'k  H.  Ford.  82  Wisconsin  St. 

Melvln  W.  Goodhue.  204  Grand  Ave. 

Wm.  F.  Goodhue,  204  Grand  Ave. 

Albert  M.  PatltE,  428  Grand  Ave. 

Chas.  J,  Poetacb,   Cy.  Engr. 

R.  Q.  Relnertsen,  4G8  JerCerson  Ave. 

Oscar  Sanne,  8S3  Hackett  Ave.. 

Fred     Schenider,   468     Washington 

Edmund   F.     Spalding,   101    UasoQ 

Gustav    Btelnhagen,    401     Germanla 

Bldg. 
Terry   ft   Clas.   41S   Broadway. 
Van  Ryn  &  De  Gellcke,  Zll    Grand 
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WISCONSIN  (Cont'd). 

NBENAH— 

U  C.  HJorth,  Cy.  Edbt. 
NBILLSVILLB— 

C.   8.   Stockwell,   Cy.  Bngr. 
NEW  LONDON— 

A.  W.  Millard.  Cy.  Bngr. 
OCONTO- 

W.  B.  Hall,  Cy.  EngT. 
OSHKOSH— 

Harvey  W.  l*ach. 

Geo.    Randall,    Cy,    BoKT. 
PESHTIGO— 

Harry  UcCallura,  Cy.  Engr. 
PORTAGE- 

C.  B.  Coming,  Cy.  Bngr. 
PORT  WASHINGTON— 

H.   C.   Cal,   Cy.   Bngr. 
RACINB- 

H.   J,    Connolly.    Cy.    Bngr. 

S.  a.  Knight,  Co.  Surveyor, 
RICB  LAKE- 

L.   A.   Schode.  Cy.   Engr. 
RIPON-  _ 

C,   H.  Chandler,  Cy.  Bngr. 
SHAWANO— 

H.  A.  Brauer,  Cj^  Engr. 
SHEBOTGAN- 

C.  U.  Boley,  Cy.  Engr. 

Chaa.  Hllberthauaer,  A. 

W.  C.  WeekH,  A. 

TOMAH— 

Geo,  J.  Howard,  Cy.   Engr. 
TOMAHAWK- 

Wm.  McGee,  Cy.  Bngr. 
WASHBURN— 

Thos.  Moore.  Cy.  Engr. 
WATERTOWN— 

G.  H.  Stnnchtleld.  Cj-.  Engr. 
WAUKKSHA— 

Jno,   P.   Dey,   Cy.  Engr. 

Wm.   Powrle, 
WAIIPUN— 

Samuel   CrosB.    Cy.    Engr. 

Albert   Raube. 
WAU3AU— 

Fred  Clark. 

Chaa.  Juers. 
C.  W.  Nutter,  Cy.  Bngr. 
WEST  SUPERIOR— 
E.  B.  Banks.  Cy.  Engr. 

Howard   Thomas. 

WYOMING. 

CHEYENNE— 

W.  D.  Pease,  Cy.  Engr. 
DOUGLAS— 

Wm.  Matthew,  Cy.  Engr. 
LARAMIE— 

E.  Whiting,  Cy.  Engr. 
RAWLINS— 

James  A.  Hanson,  A. 
ROCK  SPRINGS- 

F.  A.  Man  ley. 
8HEBIDAN- 

F.  C.   Williams,   Cy.   Engr. 
SHEBMAN- 


CANADA  (Cont'd). 

AMHERST,  N.  S.- 

Charles  Campbell,  Cy.  Engr. 
BELLEVILLE,   ONT.— 
R.   Craft  Huima. 
Henry  Carre,   Cy.  Bngr. 
BERLIN,  ONT.— 

W.    M.   DavlB,    Town  Engr, 
BRANDON,    MAN,- 

W.  H.  Shllllnglaw,  Cy.  Engr. 
BRANTFORD,  ONT.— 

Tlios.  H.  Jones,  Cy.  Bngr. 
BRIDGE  WATER,   N.   8.— 

C.   O.    Fobs. 
BROCKVILLE,  ONT,— 

Wm.   B.  Smellle,   Cy.   Bngr. 
CALGARY,   ALBERTA— 

G.  A.  Stewart,  Cy,  Engr. 
CAMPBELLPORD,  ONT,— 

Wm.  Hall. 
CHARLOTTE  TOWN,  P.  E.  I— 

C.    B.    Chappell. 

H.  C.  Hnrrts. 

Jno.  P.  Nicholson,  Cy.  Pngr. 
CHATHAM,   ONT.— 

J.    D.   MoNab,    Cy.    Bngr. 
CLINTON,  ONT.— 

W.  J.  Palaley,  Cy.  Bngr.- 
CORNWALL,  ONT.— 

P.    D.    McNaughton. 

Thos  H.  Wiggins.  Cy.  Engr. 
DUNDALK.    ONT.— 

Gregg  &  Gregg. 
FREDERICTCW,  N.  B.— 

Wm.  McKay,  Cy.  Engr. 

A.  R.  Wetraore,   Province  Bnsr. 
GLENCOE.  ONT.- 

Jamee  Robertson,  Cy.  Engr. 
GODBBICH,   ONT,- 

Jas.  Beld,  Cy.  Engr. 
GUELPH,  ONT.~ 

W.    F.   Colwlll. 

James  Hutcheon.  Cy.  Engr. 

L,  C.  WIdeman.  A. 
HALIFAX.  N.  S.- 

P.  W.  W.  Doane,  Cy.  Engr. 

M.  Murphy, 
HAMILTON,  ONT.— 

B.  Q.  Barrow,  Cy.  Engr. 
John   S.   Fielding. 

Peter  Mogenson.  193  Jackson  St. 

Wm.   Stewart.   A, 

J.  W.  Tyrell,  «  James  Bt.  N. 

B.  B.  Win  gate, 
HULL.  QUEBEC— 

R.  W.   Farley,  Cy.  Engr. 
JOLIETTB.  QUE.- 

J.'  D.  A.  Fltipa'trlck,   Cy.  Engr. 
KAMLOOP,    B.    C— 

KINGSTON,  ONT.- 

T.  O,   Bolger,   Cy.   Engr. 

A.  K.  Kitkpatiick. 

Power  &  Son,    A. 
LINDSAY.    ONT.— 

James  W.  Chalmets,  C*.  Engrr. 
LONDON,  ONT.- 

OrmBby  Graydon,  Cy.  Engr. 
MADOC,  ONT.- 

Frcd  Rollins.  Cy.  Engr 
MONCTON.   N.    B.— 

P.   S.  Archibald. 

John  Edlngton.  Cy.  Engr. 
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ENGINDB1R8,  ARCHITECTS,  Era 


CANADA  (Cont'd). 

MONTREAL,  QUB.- 

Jno.  Barlow.  Cy.  Engr. 

N.   Hansen  Qreane,   207  St.   Jameg 
Street. 

J.  A.  Jamleson,  75  Common  St. 

W.  C  Johnson,  1T24  Notre  Dame  St. 

John  Kennedy. 

P.  A.  Petereon. 

J.  M.  Bhaiily. 
MOUNT  FOREST,  ONT.— 

Arch  Ritchie,  Cy,  Bnn. 
NEW  WB8TMINIBTBR,  B.  C— 

A.  J.  Hill,  Cy.  BoBT. 


Wm.  NloholB. 
ORAMGEVILLB,  ONT.— 
■H.  P.  West. 

C.  R.  Wheel  ock,  Cy.  Engr. 
OSHAWA,  ONT— 

M.  Speak  man. 
OTTAWA,   ONT— 

Joseph  Ch arete. 

F.  R.  Heakes. 

Chas.  H.  Kesler, 

Newton  J.  Kerr,  Cy.  BnBr. 

J.  L.  P.  O'Hanley. 

J,  R.  Roy,  Supt.  Pub.  Wks. 
OWEN  BOUND.  ONT.— 

Horace  de  Remer  Halght. 

R.  UcDowell.  Town  Engr. 
PEMBROKE,  ONT.— 

J.   L,.  NorrlB.   Cy.  Bngr. 
PETER BORO,   ONT.— 

F.   Bartlelt. 

J.  B.  Betcher. 

W.  Blackwell. 

T.  A.  8.  Hay,  Cy.  Engr. 

PETROLIA,  ONT.— 
Chafl.  Jonea,  Cy.  Engr. 


Wm.  ] 


BFofl. 


PICTON,  ONT.- 

ThOB.  O.  Crandall. 
PORT  ARTHUR.  ONT— 

A.  H.  MoDoTJgall,  Cy,  Engr. 

C.  PottB,  A. 
PORT  COLBURN,  ONT.- 

P.  D.  H.  Lawlor. 
QUEBEC.  QUE.- 

A.  A.  Stuart. 
RAT  PORTAGE,  ONT.— 

T.  R.  Dracon.  Town  Engr. 
RENFREW,  ONT— 

H.  B.  Brown  lee,  CV-  Engr. 
ROBHLAND,  B.  C— 

John  Honeymani  A. 

W.  P.  Van  Buskirk,  Cy.  Engr, 
SACKVILI.E,   ONT.— 

P.  a.  Archibald. 
ST.  CATHARINES,  ONT.— 

Vaueban  M.  Roberta. 

'W.  O.  McNeill  Thompson,  59  James 
Street. 


a.   A.   McCuWin,   aw't  Cy.   Engr. 
9AULT  8TE.  MARIE,  ONT.- 

J.  Russell  Halton. 

Mr.  Heyd. 

J.  A.  Wilde. 
BHERBROOKE,  ONT.- 

Coz  &  Amos. 

ThoB.  Fremblay,  Cr.  Engr. 

J.  B.  Veirett. 
aiMCOE,  ONT.— 

C.  C.  Falrchlld,  Cy.  Engr. 
SMITH  FALLS,  ONT,- 

J.  H.  Moore,  C.  B. 
STRATFORD.    ONT,— 

Angua  Smith,  Cy.  Engr. 
TORONTO,    ONT.— 

W.  T.  Ashbrldge,  (09  Temple  Bldg. 

M.  I.  BuEler,  !S  Welltngton  Place. 

WllllB  Chlpman,  103  Bay  St. 

D.  B.  Dlek,  A.,  11  Toronto  St. 

C.  W.  Dili,  Eogr.  Roadway  Dept. 
H,  P.  Falrbalrn,  127  Major  Place. 
Joseph  A.  Fowler,  la  Victoria  St. 
Illsley  &  Horn. 
W.  T.  Jennings. 
'  E.  H.  Keating. 
Jaa.  McDougall. 
Geo.    H.    Powers,    120    Dove    Court 

Charles  H.  Rust,  Cy.  Engr. 

VHllen  Sankey,   Cy.   Burv. 

Smith  &  Aldrich,  Empire  Bldg. 

R.   E.    Spealeman,   »  Canada    Life 
Bldg. 

Strickland  &  Symons,  A. 
TRAILL,  B.  C— 

J.  Q.  Sullivan. 

W.   F.  Tye. 
VALLETFIELD,   QUE.- 

J.  H.  Bulllvan,  Cy.  Bngr. 
VANCOUVER,  B.  C— 

TbOB.  H.  Tracy.  Cy.  Engr, 
VICTORIA,  B.  C— 

F.  C.  Gamble. 

C.  H.  Toppa,  Cy.  Bngr. 
WALKERTON,  ONT,— 

WESTMOUNT,    QUE.- 
,  Fred  L.  Fellows,  Town  Bngr. 
WILLOWDALE.  ONT.- 
P.  8.  Gibson,  Tp.  Engr. 
WINDSOR,  ONT— 

Wm.  Newman,  C.  E.,  Cj,  Eagi. 

WINNIPEG,    MAN.— 

Col.  H.  N.  Rutton,  Cy.  Bngr. 
WOODVILLE,  ONT.— 

Geo.  Bmilh,  P.  O,  Box  77. 
YARMOUTH,   N.    B— 

E.  S.  Matheson.  Cy.  Engr. 
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WE  WANT  TO 
BE    HELPFUL 

Don't  You    Want  to  be  Helpful?  , 

WE  are  Irying  to  make  Municipal  Engineering 
a  helpful  magaziae  to  the  people  who  coasti- 
tule  its  field. 

Wa  are  succeediog.  We  know  that.  An  examiDa- 
tion  of  the  magaiine  will  convince  any  one. 

The  great  number  of  questions  received  and  an- 
swered by  us  indicates  pretty  clearly  how  closely  we  are 
in  touch  with  practical  people — the  men  who  do  things 
— throughout  the  country. 

We  regard  it  as  our  business  to  furnish  any  informa- 
tion desired  by  our  subscribers.  When  we  give  the  sub- 
scriber the  information  he  wants  and  needs,  we  are  sure 
we  are  helpful. 

That  is  our  aim— to  be  helpful. 

If  you,  too,  want  to  do  something  to  help  along  the 
world's  good  work,  tell  others  about  us.  It  is  the  prac- 
tical way  of  doing  good. 

Those  who  want  to  be  helped  will  thank  you  for 
calling  their  attention  to  the  facts — these,  briefly  are 
the  facts  : 

/.     The  Oldest, 

3.  The  Best. 

J.      The  Largest, 

4.  The  Cheapest  magazine  devoted  to  the  practi- 
cal affairs  of  municipalities  is 

MUNICIPAL   ENGINEERING 


The  Sacramento  {Col.)  Record  Union,  says: 

"Municipal  Enslnii^rins   is  the  mixt  valuable  uclmkat 
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WORKERS  IN  CEMENT. 
(See  also  list  of  Contraclon  and  Large  Users  of  CementJ 


from  those  almply  In  the  a 
included  in  the  list  o<  cc    ' 


LANETT— 

Dutton  *  Co. 
MOBILE— 

Improved  Woofl  Pavement  Co., 
E.  Manvlllo,  8upt. 
BHBFPIELD- 

Oentry  nillman. 
WOODLAWN- 


ABIZOHA  TEKRITOBY. 

PHOENIX— 


Da  Mund  Lumber  Co. 
E.  M.  Bklhner. 
Soovllle  plumbing  Co. 
TUCaON— 

AHKAHSA8. 

CAMDEN- 

Gus  HolllngBby. 
HOT  SPRINOa— 

Michael  Judd. 

John  Kelly.' 

H.  N.  Weldeman. 

CAUFORNU. 


AUBURN— 


U.  R.  1 
BAKEHBFIELD— 

J.  S.  Carroll. 

C.  J.  Llndsren. 

Peck  Bros, 

C.  H.  Qulncy. 
BEHKELEY- 

J.  A,  Marshall. 
HANPORD- 

A.  M.  Ashlei'. 
LONG  BEACH- 

Arthur  Bates. 

Jno.  Horan. 
Alvln  Peterson. 
Jamee  Reynolds. 
John  aiobaum. 


D  the  larKcT  dtlei :  the  ioten- 
tr  diies  they  are  nearly  all 


CAUFORNU.  (Cont'd). 

MARTBVILLB- 

M.  T.  HaninKton. 

I.  Luke. 

W.  H.  Ply  ml  re. 
PA8ADENA- 

James  H.  Dovey, 

S.  J.  Edwards, 

Hamilton  &  Pbi. 

Andrew  A  Oeo.  1 

J.  B.  Hughes. 

B.  H.  Smith. 

Ward  &  Roberts. 
POMONA— 

John  Beaton. 


R.   A. 


urke. 


Lon  FlemlnB. 

Wm.  Simmons. 
RIVERSIDE— 

Zeno  DemoBS. 

Chas.  Ohlhausen. 
SACRAMENTO— 

O.  Hardin  &  Bon. 

E.  L.  Kamyer. 

T.   J.  Pennlsh. 
SAN  BERNARDINO— 

Rial  to  Irrigation 
SANTA  CLARA— 

T.  P.  Cunnlnghai 
SANTA  CRUZ— 

Bryan  Byrne. 


ii.  B.  Sherman. 


C.  L.  Truax. 

Geo.  Van  Wagner. 
BANTA   R08A- 

W.  P.  Bagley. 

W.  L.  Nagel. 

Jos.  Neu  ranter. 
VALLBJO— 


Harry  Roberts. 

L.  F.  Webster. 

WATSONVILLB— 

James  Halward. 


Google 
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NORTH  DAKOTA  (Cont'd) 
WOODLAND- 
H.  T.  Barnes. 
John  Campbell. 


GBOSGIA  (Confd). 

DAWBON- 
J.  S.  BftTtlatt, 


5  Aarapaboe  St. 

Heubert  A  Helnbeckar,  729  IGth. 
GRAND  JUNCTION- 

QarrlBon  &  Fletcher. 
GREELEY— 

Ben  Cooper. 

B.  M,  KuBbaum. 
FORT  COLLINS— 

Fred  Buzzell. 

J.  Finger. 

Ben  J.  Franklin. 

M.  R.  Gibbons. 

a.  B.  Moore. 

Wm.  MetcaW. 

Ea.  Suiter. 

J.  C.  Whedbae. 
LONGMONT— 

Wm.  Bush. 

Wm.  Forrester. 

E.  [.arson. 

E.  Parker. 

Jno.  Wlrgis. 
PUBBLO- 

COWWECTICUT. 

BRISTOL— 

Ira  Gay  lord. 
NEW  HAVEN— 

Franli  Braioa. 

John  A.  DooUttle  &  Co. 

T.  J.  Maher. 
ORANGE— 


John   L.    Sherman. 

H.  P.  Wheeler. 
SO  UTHINOTON— 

W.    8.   Barnes. 

John  ColUny. 

Thomas  Nolan. 
UNIONVILLE— 

Job.  Jeltner. 


ATLANTA- 

\Vm.  Grieg. 

COLUMBUS— 

Barlow  Bros. 


J.  C.  Waters. 

NEWNAN— 

W.  8.  Askew  A  Co, 

R.  D.  Cole  litg.  Co. 
ROME— 

N.  El.  Watson. 

T.  C.  Wyatt. 

HAWAIIAH  ISLAJfDS. 


BELLEVILLE— 

Bmll  Funk. 

Moritz  Hor 

Beeb  Bros. 

Oeo.  P.  IThi. 
BLOOMINOTON— 

Peter  Bowman. 
CAIRO- 

w.  W.  Fletcher. 

W.  R.  Halllday. 

James  Quinn. 
CANTON— 

John  Hall  or. 

W.  H.  Hal  lor. 
CAHLINVILLB— 

John  Florl  ft  Eons. 

Harry   Htlller. 

H.  Kuleater  A  Co. 

Frank  Lynch. 

Jno.  Boss. 

Henry  Winters. 
CHARLESTON— 

Chas.   Fleeharty. 

Fuller  Bros. 

Rot!.    Johnson. 

Michael  Millar. 

M  In  ton  A  Twlnk. 

Jack  Van  Pelt. 
CHICAGO— 

Arthur  Balmton,  78  La  Salle  St. 

Geo.  M.  Cotton.  TSth  and  Coles  Ave. 

W.  C.  Hoff.  ™  La  Salle  81. 

Rudolph  Ken  del,  1D4S7  Ave.  N. 

A.  J.  Laffler.  5«0  Ellla  Ave. 

S.  Lsrsent.  Bi22  Bishop  St. 

Wm.  Rought.  7M1  Muskegon  Ave. 
CHILLICOTHE— 

Frank  Hayden. 

Ellis  Kiser. 

Wm.  Reed. 
COLCHESTER— 

John  Ruddle. 

Lewis  Ilnderhlll. 
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WOBKBHS  IN  OBMBNT. 


ILUnOIS  (Cont'd). 

DECATUR- 

M.  J.  Cuttle. 
A.  KremllnK' 

Daniel  Whitaell. 


FAIBBURT- 
J.   P.  Foker. 

Jos.  Shover. 

John  Tonner. 

Jas.  Word. 
GALESBL'RG— 

Terry  &  Iiewia. 
QIRAKD- 

Alex  Crawford, 

Jas.  McCaithy, 

John  McCarthy. 

Jofl  Parks. 

Geo.  RoblnBon. 
GRANITE  CITy- 

M.  Helter. 
HARVARD— 

Wm.  Breltenfeld. 

Wm.  BuHh. 

F.  W.  Hogan. 

Jaa,  Pierce. 

W.  C.  WolUiiBton. 
HIGHLAND— 

Neler  Bros, 
MINSDALE- 

Oatrum  &  Drallmer. 


C,  Nelson. 
KNOXVILLB— 
Chaa.  Dennla. 

T.  O.'  Stlnaon. 
Jamea  Wilkes. 


W.  F.  Wes 
LEMONT— 
John  Hern 


Lewis  Tount. 

Win,   Yount, 
LEWISTON— 

C,  V,  Hughea  &  Bro, 
MACOMB— 

Johnson  Bros. 

TIernan  &  Holden. 
MARSHALL— 

8.  Casteel. 

Kirkham  Bros. 
MASCOUTAH- 


Geo.  W.  Llscher. 
MATTOON- 

Chaa,  KInser. 

Edw,  Pile. 
MOLINB- 

J,  A,  P,  Berg. 


Ed  Oust, 
MOMENCB- 
F,  O.  Ctark. 
Clirls  Hansen. 


ILLINOIS  (Cont'd). 

MOMENCE  (Cont'd)- 

J.  Lundstrum, 

J.  J.  Sharkey. 

P.  Sharkey, 
MONMOUTH— 

John  H.  Baldwin. 

Silas  W,  PlllHbury, 

A,  W.  Ryan. 

O,  D.  Wilcoi  &  Son. 


Otis  Jenkins. 


Ttieo.  Collins. 
Wm.  Collins. 
John  S.  Llngal. 
G.  W.  Merlcle. 
Frod,  Meyer. 
Alex,  Phillips. 
A.  J.  QuackenbuBh. 
F,  M,  QuackenbuBh. 
Frank  Royer. 


F.  A,  Leighton, 

Tbos.  Syiveater, 

Jos.  Wrenn. 
OTTAWA— 

Thorn  aa  Peattle, 

O,  P.  Roblnett, 
PAXTON— 

A,  J,  Johnson, 

Turner  Bros, 
PHTERHBURG— 

Ed,   L,   Goodman- 
John  HuBKlns, 

James  M,  Walker, 
PINCKNETVILLB— 

Harry  Grover. 

A,  T,  Jenner. 

T,  E.  Turner. 
PITTSFIELD- 

John  Fletcher. 
PLANO- 

Stewart  Bros. 
ROCHELLE— 

C,  A,  HIzen. 

A.  Stoddard, 
SHE  LB  YVILLE— 

David  Bare. 

Asa  Man  ley. 

Jas.  E.  Miller. 

Geo.  Uoycr. 

Jacob  RJsacker. 
BPARTA- 

Wm.  Stumpe. 
STAFFORD  SPRINGS— 

B.  J.  Sweet. 
Silk  Bros. 

STREATOK- 

James  Campbell. 

Cbas.  Lyons. 
SULLIVAN- 

Horshman  Bros. 

J.  A.  Jones. 
SYCAMORE— 

John  Eddy. 

Arthur  Johnson, 
TOLUCA— 

John  Gannon. 
TUSCOLA— 

Jas.  Hlxson. 

William  Renner.   - 
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ILUHOIS  (Cont'd). 

URBANA— 
Wm.  B«arlaT. 
V.  Bearley  &  Co. 
Jno.  B.  Bennett. 

B,  Fryer,  Jr. 
WATSBKA- 

A.  C.  Lyman. 
Clarence  Bouth. 
Geo.  Wright. 
WHEATON— 
Lduls  Besbler. 

Cbarlee  Qates. 
ChaB.  Vogel. 
WOODSTOCK— 
Jno.  Connell. 
Jno.  Hauck. 
J.  T.  Johnson. 

C.  JohnBon. 


DTDIAHA  (Coned). 

PAIHMOUNT— 

H.  M.  Crllley. 

Frank  Ooodall. 
FT.  WATNE— 

KruM  &  BuBchlnK,  9S  E.   Superior 


JorcphSpette: 
QARRBTT— 
Link  Ober. 


J,  ti.  Wootman. 

GRBENFIBU)- 

J.  H.  Johnaon. 


ALBXANDRIA- 

RQbt.  L..  King. 
ALBA  NT- 
Cub  Fora. 
ANGOU.— 

A.  U.  MatEBer. 

Qeo.  Bitter. 

Simon  Bitter. 
ATTICA— 

Joseph  Clark. 

Geo.  Roberts. 
AUBURN— 

Henry  Peckharl. 

John  TruBcb. 
AURORA— 

M.  Bailey. 

Job  Cosby. 

Wm.  Piatt. 
BLOOMINQTON- 

Murphy  ft  Denton. 

W.   A.   Pipe. 

Vop  &  Howard. 
BRAZIL— 

Jamea  Akera. 

Bua  Aker*. 

J.  M.  Cutahall. 

John  HushCH. 

H.  B.  McMillan. 

Ben  Monce. 

John  Rider. 

Orson  Vanderhoti. 

Andrew  Young. 
BROOKVILLE- 

Dora  Brown. 

John  Castle. 

Frank  Gagle. 

Chaa.  Horn. 

CKAWFOKDSVILLE— 

Delia  Deets. 

Chas.   Girard. 

Luther  Hamilton. 

John  Hunt. 

Frajik    Lewaader. 

J.  D.  Tracey. 
DANVILLE— 

John  Berry  man. 

Maden  &  Stevensen. 
DECATUR- 

Jiio.   Bollinger. 
DELPHI- 


HARTFORD  CITT- 
R.  J.  CoulBon. 
David  Manlon. 

KENDALL VILLB— 
Adolpb  Adams. 

LEBANON— 


MONTPBLIER- 

John  Hamilton. 

Dan'l  Wood. 
NORTH  MANCHBBTBR— 

Bush  Bros, 

W.  W.  For. 

Thos.  Leatherland. 

James  Wallace. 
OAKLAND   CITT- 

Josepb  Barton. 

ThoB.  Halney. 

Jas.  Stewart. 
PERU— 

John  Lyncli. 
PORTLAND- 

ThoB.  Bnsby. 

Frank  Cuhn. 

Aaron  Hynes. 

Harry  Stephens. 
REN8SBLAEB— 

H.  Day. 

J.  H.  Jessen. 

Norman  Bros. 

Rush  &  Warren. 
RISING  SUN- 

Jos.  J.  JarvlB. 

Jaa.  Jeffreys. 

Lew.  Jones. 

Newton  Mausea. 
ROCHESTER- 

A.  F.  Bowers. 

Carter  &  Onstott. 

D.  L.  Guklll. 
RU8HV1LLB— 

David  Glore. 

Sam'l  A.  Glore. 

AlvlQ  Moore. 

Howard  Stamm. 

J.  Frank  Vance. 
ST,  PETERS- 
MI  cbael  Wleler. 
SALEM- 

Kem  Shrum. 
SELLEBSBUHO- 
Qeo.  Hall. 
Oscar  Randall. 
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WOEKBES  IN  CEMENT. 


IHDIAHA  (Confd). 

IOWA  (Cont'd). 

SPBNCER- 

OSKALOOBA- 

BanJ.  BabbS. 

Chas.  Blakeeleo. 

A.  C.  Guy. 

SAC  CITT- 

J  no.  KlFHChner. 

£"s:£rfc. 

W.  P.  Sllnkard. 

TBRRB  HAUTB- 

BHBNANDOAH- 

Voorheea  &  Orimea. 

M.  V.  B.  GoBben. 

WASHINGTON- 

SIOUX  CITT- 

Danlel  Kutter. 

P.  P.  ComoU. 

Michael  Kooney. 

L.  Chrlstlanaon  ft  Co. 

John  W.  Peagana. 

Hanson  BroB. 

WINAMAC- 

TIPTON— 

David  Gill. 

O.  Frame. 

Jerome  Keya. 

W.  J.  ailmore. 

WHITING- 

Wm.  Mllford. 

James  Burton. 

John  WIckinan. 

VILLISCA— 

IOWA. 

Henry  Dennis. 

CBDAH  FALLS- 

El  mar  Dennis. 

S.  W.  Coombs  k  Son. 

B.  M.  C^pbeil. 

Jas.  McGiade. 

Wm.  Campbell. 

Ei.   Phllpot. 

John  Kouok. 

J.  Vougher. 

WEBSTER  CITT— 

CRESCO— 

C.  L,.  BrlggB. 

A.  H.  Brown. 

Patrick  Qulnn. 
DUBUQUE- 

E.  J.  Evans. 

ABILENE— 

O.  G.  Krlngle. 

J.  A.  Wllkle. 

Portland  Paving  Co. 

CHERRTVAL.B- 

Chas.  A.  Btenck. 

C.  M.  Adams. 

Robert  Harrla. 

John  Murray. 

T.  J.'  PearWD.' 

A.  L.  Murray. 

CHETOPA— 

James  Myrea. 

Wllburn   Tower. 

EL  DOR ADO— 

E8THERVILLB- 

F.  J.  Bowie. 

Hawk  Bros. 

Marian  Dal  ley. 

Oilf  Johnaon. 

John  Trimble 

C.  8.  Millera. 

Wm.  Trimble. 

FAIRFIELD- 

EMPIRE  CITY— 

James  Canterberry. 

E.  8,  CorneUuB. 

ChaJ).  Mullenlr. 

EMPORLA— 

Joseph  Small. 

J.  P.  Ross. 

JPtiii  Warner. 

QARNETT- 

Venr.  White. 

Hill  &  CoppaKe. 
W.  A,  Mahan. 

GRINNBLI^ 

H.  a.  Coatt. 

GIRAHD— 

IOWA  CITY- 

O.  Q.  Hitch. 

W.  Horrabln. 

ThoB.  McKauehey. 

J.  B.   Laner. 

B.  M.  Tlftany. 

Osborne  &  Tomlln, 

HIAWATHA- 

A.  Adams. 

R.  L.  Hammond. 

Thoe.  Daniels. 

T.  E.  Van  horn. 

W.  E.  Richards. 

R,  B.  Vandevcrt. 

martsville:- 

MASON  CITT— 

Geo.  Gabler. 

Theo.   Hahn. 

W.  W,  Naramore. 

MONTICBLLO- 

NEW1X>N- 

Clark  Byam. 

ThoB.  Cawiay. 

OSAGE  CITT-' 

AW  Fry. 

T.  B.  I.amb. 

W.  D.  Roady. 

Jbb.  Johnson. 

A.  G.  Young. 

W.  T.  Mahoney. 

salina- 

J.  8.  SlattoD. 

John  A.  Nelson. 

M.  Winter. 

August  Nelson. 

OELWEIN— 

KEMTDCKY. 

OSCEOLA— 

ASHLAND— 

Jno.  Campbell. 

J.  B.  Grouse. 

F.  C.  Friend. 

ctzsci!,Goog[c 


LOUISIANA. 


BATON   ROUGE— 

A.  Berhel. 

Paul  Le  Blanc. 

A.  Pino. 

Jae.  PottB. 
DONALDSON  VILLE— 

Ferdinand  Delattea. 


J.  E,  Naquln. 
JAGKSON- 

Thos.  Amheln. 
MORGAN  CITY- 
NATCH  I TOCHE  B— 

Job.  Keyser. 
OPEi-OUaAS— 

Emll  Donatto. 

Theo.  Galvln. 


BRIDGTON— 

Stephen  G.  Dow. 

Jamee  Houlden. 
BRUNSWICK- 

LoulB  H.  Bamea. 

Chas.  E.  Hacker. 
BUCK8PORT- 

H.  F.  Amea  ft  Co. 


MAINE  (Cont'd). 

CALAIS- 

Hobt,  walker. 
CARROU-TON- 

Wm.  Bates. 

Joe  Walden. 
DEXTER— 
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KEKTDCKY  (Cont'd). 

ASHLAND  (Cont'd)— 

F.  Horstraann. 

Jno.  Mead. 

Ed.  White. 
DANVILLB- 

Wm.  King. 
BARLINGTON- 

Oeo.  P.  Karnaworth. 
FALMOUTH— 

John  Southgate. 
FRANKFORT- 

D.  M.  Woodson. 
HARBODSBURQ- 

Bobt.  Edgera. 

J.  W.  Robarda. 

J.   M.  Smith. 
HENDERSON- 

R,  P.  Famflworth. 

P.  C.  Kyle. 

Ed.  Marlon. 
LEBANON- 

J.  Daiaey. 

B.  P.  Fowler. 

James  Sansburn. 

P.  Smith. 
LEXINGTON- 

ColBTune  Bros. 
MAYFIELD— 

J.  C.  Belote. 

Jacob  Hooper, 
BICHMOND— 

M.   F.  Kuns. 

Samuel  Rioe. 
SHKLBYVILLB— 

Bobl.   Hllheart. 
WINCHESTER— 

J.  H.  Harris. 


D.  M.  WhlttrldBe. 
MADISON— 

Joseph  CouRblla. 
MILLTOWN— 

Chas.   DouglaBS. 

S.'A.  WlnohelL 
P11T8PIELD- 

Emery  Barnea. 

C.  B.  Noble. 
SKOWIIEGAN- 

J  as.  A.  Hoxle  ft  Sons. 

H.  E.  Reed. 

N.  P.  Reed. 
SO.  BRIDGTON— 

Frank  D.  Moulton. 

William  J.  Moulton. 
WALDOBOBO— 

ThoB.  R.  Uogue. 

Leslie  Mauk. 
WH ITNK  YVILLB— 

Wm.  McKeag. 

HABTLAND. 

CAMBRIDGE— 
W.  Leonard  Bamett. 

j.  Frank  Brannock. 

C.  G.  Rogera. 
CHESTERTOWN- 

R.  B.  Calder. 

Job.  W,  Coleman. 

W.  B.  Coleman. 

W.  S.  Pennell. 
CUMBERLAND— 

Alei.    Dare. 

Goo.  A.  Kean. 

Andrew  Kraft. 

Urban  Miller. 
BOCKVII.LE— 

Henry   Dwyer. 
8ALISBURY- 

Syt.  Majora. 

J.  B.  Taylor. 

UASSACHOSBTTS 

BOBTON- 

Abeitliaw  Coustniction  Co.,  7  Ex- 
change Place. 

Jas.  uniell,  34  Opher  St. 
FITCHBURQ— 
Bay  State  BulldInK  Co. 
Wra,   C.   Carter. 
August  Fowenler. 
William  T.  Herllhy. 
John  R.  Hoamer. 
8.  8.  ft  H.  N.  Lawrence. 
J.  D.  Idttlehale. 
B.  L.  BwKt. 
Wiley  &  FoBB. 
Nathaniel  Vam*)'- 
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WORKERS  IN  CEMENT. 


MASSACHUSETTS  (Cont'd). 

IX)  WELL— 

Staples  Bros.  Co. 

MBLROBE— 

E.  P.  Cahtn.  102  Cleveland  St. 
Anthony  Lux.  Jr.,  196  Eesex. 
John  W.  MoMuUen. 
Thomas  Queen.    Mountain   Ave. 
NOR  TH  AM  PTON— 
Wm.  A.  Bailey. 
Mather  &  Whiting. 

John  L.  Mftthet. 
lenry  Matthews. 

Avon  C.  Mathews. 

James  Wharten. 
QUINCT- 

Johann  Johnnon.  33  Arthur  St. 

James  Kern.  36  Columbia  St. 
WOBURN— 

J,  M.  Bills  &  Co.,  Salem  St. 

Patrick  Farrey.  2S  Hudson  St. 

J.  F.  Kelley.  i2i  ArllnKlon  Road. 
WOOLABTON— 

S.  N.  Maloney,  30  Fayette  St. 

MICHIGAN. 

ADRIAN— 

ThoB.  GImbert.  LI 

Matlhes  Bros.  KI 

ALLEGAN— 

A.  W.  Lutts. 

Julius  Markey. 

G,  Markey. 

W,  Tllson. 
ALMA— 

Nelson  LlUey. 

H.  F.  Thompson. 
BENTON   HARBOH— 

Chaa.  Hartman. 

Aug.    Hartman. 
BESSEMER— 

H.  Blumenkamii, 

Anton  Cederberg. 

Chna.  NygTieat. 
CABO- 


Warren  Smith. 
GRAND  HAVEN- 
GRAND   LBDQ  El- 
Fay  Ward. 
GRAND  RAPID8- 
H.  N.  CargllL 
Granite  Stone  Co. 
Koolman  Bros. 
Mathewson  &  Kloote. 
E.  V.  Seamans. 


IRON  MOUNTAIN- 

Edward  Kerry. 

Geo.  McNarry. 

Richard  Travers. 
ITHACA— 

Ira  Brovee. 

John  Bronson. 

Chas.  Churchill. 

Orrln  Church  Hi. 

John  Rupp. 
JACKSON— 

Saml  PIckleo. 

E.  J.  Tobin  &  Co. 

E.  C.  Van  Lewven. 
23 


MICHIGAN  (Cont'd). 

LAPEER— 

Ed  Bousman. 

S,  A.  Cooley. 

M.  Ilubberd. 
MANJSTIQUB— 

Allen  Stewart. 
MABQUBTTE— 

R.  R.  French. 
MAHSHALTj- 

Peter  Doyle. 

Chester  Hiedney. 

MONROB- 

Chaa.  KIbbee. 

Chas.  A.  Maurer. 

John  Maurer. 
MUSKEGON— 

L.  H.  Kanllx, 
OTSEGO- 

Chas.  Conklln. 

Frank  Green. 

C.  H.  Putman. 
Geo.   Young;. 

PETOSKET- 

D.  McDonald. 
J.  J.  Ransom. 

SOUTH  HAVBN- 

O.  M.  Foster. 

Marshall  &  Sarser. 

C.  L.  Webster. 
TBCUM8EH— 

Wm.  Aakln. 

Frank  Bowerman. 

Walter  Fink. 

John  Green. 

M.  D.  Green. 

James  E.  Lowry. 

James  Mitchell. 
THREE    RIVEF" 

Peter    Deaner. 

J.  C.  Enders. 


sell. 


TRAVERSE  CITY- 


MINNESOTA. 
ALEXANDRIA- 

J.  L,  Alton. 
AUSTIN- 

Austin  Cement  Works, 
BRAINBRD— 

J.  H.  Kallahan. 
CROOKSTON— 
'    Chaa.  H.  JelTersoQ 

Lou  Is  Ruard. 

Aug.  Schutler. 
GLENCOE- 

Wm.  Burkhart. 

John  Butler. 

Claus  &  Nubbee. 
LAKE  CITY— 

L.  S.  LutK. 

Martin  Olson. 
PIPESTONB- 

A.  D.   Brown, 

A.  Hedrtck. ' 

John  Williams. 
BAUK  CENTER- 

E.  L.  Newell  &  Co. 
STAPLES— 

"■d  Taylor 
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WIIXMAR— 

A,   P.  Bergeson. 
■WINDOM- 

Ed.  Ivereon. 
Emll  Qunm. 


BAY  ST,  1X1UJ8— 
Bug.  Dupre, 
Aug.   Keller. 
Li.  N,  Spotorono. 

BILOXI- 
.Henrj-  Elstetter. 


G.  A.  Harknesa. 
CANTON— 

M.  Alexandtg-  A  Co. 

O.  D,  I>eltch. 

C.  Olson  &  Co. 
COLUMBl'S— 

I-  J.  Kelly. 

C.  WllBon. 
QBE NAD A— 

Ell  M.  Whll  taker. 
OXFORD— 

N.  &  W.  Worley. 
PASB  CHRISTIAN— 

R.  W,  Me  Donald. 

Wra.  Roberta. 
WATER  VALLEY— 

B.  Keiley. 

C.  C.  Kirby. 
F.  A.  PearcB. 

WE8SON— 

J.  A.  Bailey. 

J.  B.  McDonald, 
WEST  POINT— 

jae.  Oaborne. 
WINONA- 

Jules  Black  well. 


BRON8WICK- 
Egbert  Bruco. 
Charlefl  Jeaeup, 
James  Nick  oils. 

CHILLICOTHE- 
Q.  M.  Bolter. 

D.  O.  Roe.  ' 

Oeo.  StubbB. 
QltEBN  FIELD— 

N.  Bulterworlh. 

J.  B.  Pruln. 

p.   H.  Hull. 

Fred  Morrlaon. 
IIIOGIN9VILLE- 

Canterbury  Bros. 

L.  C.  Mitchell. 
HOLD EN— 

Wm,  Bales. 

R.  Walson. 
HirNTSVILLB— 

J.  H.  Minor. 
INDEPENDENCE— 

Jno.  E.  Lewis. 

W.  M.  Randall.      . 


Stephen  Eggert. 
Jno.  McQulre. 
MONROE  CITY— 
Joseph  Dirigo  &  Son. 

ROLLA— 

Louis   Helmberga-. 
ST.  CHARLES— 

Frank  BotCoJil. 

Car!  Bull  &  Sod. 

H.  Ehlmann. 

Herman  Hallrah. 


Jae.  Kuril. 

Fred.  Relmer. 

H.  Bchnadler. 
ST.   GENEVIEVE— 

Bobt.  Alwmathy. 

Amadle  Boyer. 

U.  Burkharfl. 
8AI.EM- 


Ed  Athlna. 

S.  W.  Bailey. 

Vie  E^arheart. 
TRENTON— 

W.  C.  Blew. 

Frank  Boeley. 

Fred  Hall. 
WEST  PLAINS— 

Owen  Hunt. 

James  Johnson. 
WINDSOR- 

Henry  De  Long. 

Jas.  Doss. 


BOZEMAN— 
John  Davit. 

BUTTE— 

Eugene  Carroll. 
LIVINGSTON- 

E.  F.  Hamilton. 


,  ABHLAND- 

F'rank  Moulton. 

T.  Moulton. 
CHADRON— 

Samuel  Dubel. 

Elmer  Longcoe. 

Ira  Longcoe. 
CRETE- 

Jno.  Mullner. 
FREMONT— 

P.   P.   Mowrer. 
KEARNEY— 

A,  Cedarhober. 

ThoB.  Dunham. 

Richard  Hlbberd. 

RBNO- 
A.  F.  NIedt. 
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WORKERS  IN  CEMENT. 


NEBRASKA.  (Canfa). 

SOUTH  OUAHA— 

C.  Bechtla.  tas  N.  SHh  Bt. 

Fla«:t«  &  Zl^er,  Sid  and  K  8tB. 

Fred  Uenelen.  Wth  St. 

Frank  Thomas. 
TECUMSBH- 

B.  F.  Murphr- 
YOKK- 

Geo.  Daugherty. 

Geo.  Fair. 

V.  Moist. 

Jacob  Z1«K. 

HBVADA. 


J.  J,  Johnson. 


BEILTIDBRS]- 
ETank  Olbbs. 

Wm.  Ross. 
PRHBHOLD— 
C.  R.  BmmonH. 
A.  B.  Preston. 
Augustus   Thom 


NEW  YOBC 

ALBANY— 

Albany    Mantel    &    Ttle   Co.. 
Maiden  Lane  and  Ctiapel  Bt. 
BATH— 

John  Collins. 
CA...8TEO- 

Oeo.  L.  Davidson. 

B.  P.  Hayes. 

Geo.  L.  Saunders. 

John  W.  Saunders. 
CARTHAGE— 

John  Leeher. 

Paul  Roby. 

CAT8KILL— 

Joa.  Cooke. 

Geo.  W.  Holbrldge. 

E.  Lampnutn. 
CATTARAUGUS— 

lioren  Merrltt. 
COLD  SPRING— 

Wm.  Myers. 

CORTLAND— 

Beers  &  WarBeld. 

A.  H.  Decker. 

Q.  T.  Maxson  &  Co. 
DBPOBIT- 


W.  V.  Schooler. 

standard  Pavlnc  C&. 

Wm.  H.  Torrell. 
PATBH80N— 

John  AgnOTf .  DI-- 

T.  J.  Bn«an  Co.  U— 

ChrU  Kelly.  Gl— 

John  R.  Lee.  Dl— 

Marley  A  Forties. 

Joseph  Sharps.  HI  B.  Utb  St.    Gl— 

A.  Smith. 
PAULBBOHO— 

Chaa.    Robfnson- 
PBNNGROVE— 

Bnoch  Hasker. 

Adam  Jeso.  Jr. 

John  Jeso. 

Btl  Slrlmple. 
PERTH  AM BOY- 

M.  Kennedy. 
RAHWAY— 

D.  M.  Boll. 

Washington  Roll. 

Alonso  Turner. 
SOUTH  ORANGE— 

John  Barrett. 

NEW  MEXICO. 


Peter  Melstfer  &  Bon 
EAST  AURORA- 

Peter  Robarg. 

Chsa.  Wright. 

Wm.  Wright. 
EAST  HAMPTON— 

T.  B.  Bamefl. 

Geo.  B.  South. 
FAIRPOHT— 

Wm.  Larwood. 
QLOVERSVIU-B- 

J.  A.  Delaney. 

Kirk  Dul  • 


E.   D.  Film 


.  Jr. 


GOUVEENEUR— 


Thomas  Brovn. 
Benjamin  Jones. 
Choa.  Murling. 


B.  F.  Daniels. 


A.  H.  Munsen. 


Google 
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HEW  YORK  (Cont'd). 

KINGSTON— 

a.  D.  Coykendall, 

Arohie  HcIiauKbllni 
LOWVILLE— 

Hiram  Gray. 
MA LONE— 

J.  Blssonette. 

P.  Bain  ode. 

O.  W.  Vaughn. 
OGDBN3BURG- 

N.  C.  Lynch. 
OSSININCf— 

Harry  Mark!.  Spring  St. 

David  Miller.  Terrace  Ave. 

Oeorite   Mllltr,    Glen    Ave. 
PATCHOGUE— 

John  8.  ParkH. 

Geo.   Parts. 
PERRY— 

A.  J.  HIrks. 

Michael  HlgglnB. 

Robert  Rore. 
PORT  JERVI3— 

Mai  hew  Heltiman. 

Jacob  Lehn, 

Joseph  Place. 
POTSDAM- 

Harry  Dellsh. 

R.  L.  McAllister. 

C.  G.  RogerH. 

RED  BANK— 

Frank  Man  son. 
Fred  Thompeon. 
SAG   HARBOR— 


n  J.  Bee 


iFlth. 


Andrew  Andrews. 
T.  A.  Jamlfloii. 
Fred  Miller. 


Chas.  A.  Shaw, 
SANDY  CREEK— 
S.  Harris. 


Lewis  C.  Odell. 

N.  J.  Francisco. 
TONAWA  NDA— 

Wm.  B.  Secord. 
WARWICK— 


David   £ 
WHITEHALL- 

Feter  Bob  ley. 


HOBTH  CASOUHA. 

ASHEVILLB- 

E.  T.  Belole. 

W.  E.  Wolfe. 
CHARLOTTE— 

I.  W.  Ahrena. 

J.  Asbury. 

B.'  J.  Anbury. 

W.  W.  Phlfe. 
GOLD3BORO- 

Denny  Bros. 

The  John  Houghton  Co. 


PInkney  Ballard. 

John  Stewart. 
MOROANTON- 

Chaa.  Campbell. 

James  Doll. 

Jno.  McGalltard. 
PLYMOUTH— 

R.  PlltWord. 
ROCKINGHAM- 

Danlel  Skipper. 
BALI8BURT- 

Oeo.  R.  Martin  &  Bro. 
TARBOKO— 

Jno.  Harrison. 

Hllllard  &  MatthewBon. 

Geo.  MattbevTBon. 

NORTH  DAKOTA. 


A.  Dlnnle  &  Co. 
JAMESTOWN- 

Rudolpb  Welse. 


ASHTABULA— 
Geo.  L.  Stanley. 

ATHENS— 
Geo.  L.  Feniel. 


Wm.  Sommer. 
BARBERTON— 

Edson  Bishop, 

Adam  GoBsman. 

Oliver  Hoch. 

Chrli-t    Parldon. 

D,   M.   Reed. 

John   Smith. 
BOWLING  GREEN- 

Ottorge  E.  Mercer. 
BRYAN- 

Jacob  Heavers. 

Wllllnm   Rlggles. 

Geo.    Hlggliis. 


CAMBRIDQE- 
W.  J.  Allen. 
E.  Dllley. 

Chas.   Erven. 
CANTON— 
Carl  Angereltl.  IGIS  Grant  St. 
Jos    J.  Dehn,  430  SprlngHeld  A 
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OHIO  (Cont'd). 

CHIIilCOTHE— 

John  8,  Butler. 

John  Ogden. 

Wm.   W.   Renlck, 
CIRCLEVILLE— 

Martin  Donley. 

John  Green. 

John  Lust. 

ChsH.  Melnlelter. 

A.  Mowery. 
DAYTON- 

A.  Burger.  600  Steel  Ave. 
Prank   Fair.    219  Michigan  Ave. 

B.  Fouti,  42B  N,   Grafton  Ave. 
I.   Harnlsh,  IM  Sprague  Bt. 
Wm,  Jacijues,   E,  SprlngfleW  St. 
J.  Kercher.  817  N.  Llnwooa. 

J.  N.  L«e,  8«  Samuel  Bt. 
J.  Mitchell,  a.  Bum  Ave. 
Wm.  Schmurr,  Steel  Ave. 
D.   Bulllvan,   Bteel  Ave. 
DBI.AWARB— 
Joe  Brownmlller.         - 
DelUnger  Bros.        ' 

H.   D.   Hesaey. 

Ed.  Mendenhall. 

Chas.   Miller. 

J.   B.  Saggart. 

Abel  Wilson. 
DBLPH OS- 
EAST  LIVERPOOL— 

Cook  &  Clark. 

Hill  &  Wallace. 

John  M.  Ryan.  Jl 

Sears  &   Hunter. 
FRANKLIN- 

A.  F.  Meeker. 

J,   T.   Parker. 

Clint  Stanton. 

W.  S,  Van  Home. 
OIKARD- 

Chas.   Anderson. 

A.  bclbrat. 

Silas  Weir. 
LISBON- 
CarllBle  &  Mooro. 


Fora 


Springer  &  March. 
Levi   Stackhouse. 

LONDON- 
JOB.    Golden. 

LOUISVILLE— 
Joseph  Gotter. 

MADI80NV1LLE— 
Settle  &  Co. 

MANSFIELD— 
Jacob  Cllne  &  Co..  1B4  W.  5th  St. 

GAodert  Broa.,  104  S.  Diamond  SI 

Hering  &  Son.  ITl  B.  Main  St. 

Ralph  Lomax.  72  First  Ave. 

William  MarlJn.  S34  S.  Diamond  St 

Straub  &  Hamhlln.  East  3rd  St. 
MARTIN'S    FERRY— 

Job.   Davidson. 

Uus  Rothermund. 

I.  N.   Talbot  I. 
MASSILLON- 

E.  G.  HUler,  SO  Husklngum  St. 


Jno.    Crofoot. 
Jacob  Dreher. 
Wm.    Frailer. 
Thos.  Oouer.  Br 
MIDDLEPORT- 
H.  U.  S.  Dewaf 
L,  Farmer. 


NEW  STRAITBVILLB— 

Sam  Emrick. 

T.  Splcer. 

Richard  Splesr. 
NORTH  BALTIMORE— 

Jno.  Barti. 

J.  W.  Plsher. 

H.  J.  Hindalt. 
OBNABURO- 

A.  M.  Rice. 
OTTAWA— 

J,  Fuerst. 

JlBB  Williams. 

D.  Wlckham. 
OXFORD— 

Marlon  Lester. 

H   S.  Thobe. 
PAINESVILLB- 

Chas.  Bliss. 

Geo.  Brlgham. 

T.  B.  Cal lender. 

Frank  El  well. 

HsrrlBOn  Morse. 

Joseph  Plalsted. 


Uiikefer  Bros. 
PORT  CLINTON— 

Wm.  Bodensteln. 

Peter  Johnson. 

RlcklpfC   Richardson. 
RAVENNA- 

W.  J.  Brlgham. 


SPRINGFIELD- 

M.    C.    Russell. 
TOLEDO— 

Michael  Kelly,   Avondale  J 


WAUSEON— 


Wm.  Powell. 
WELLINGTO  N— 
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OHIO  (Cont'd). 

XBNIA-     ■ 
John   Farrell. 
W.  O.  Maddux. 

OKLAHOMA  TEKRITORY. 


Scott  Cooper. 

Phil  Fray. 

H.  J.  Vanderberg. 


PBNHSYLTAmA  (Cont'd). 

BUTLER— 

J.  A.  McDoiTttlL 

John   Bchaffntr. 

Wm.   Warner. 
CAMBRIIKIB  aPRINQS— 

Bdsar  Weaver. 
CATA8AUQUA— 


ALBANY— 

II.   C.   HarknesH. 

J.  R.  Wilson. 
A9HI.AND- 

A.  D,   Fersuson. 

B,  A.  Payne. 
W.  K.  Reeves. 
Oeo.  RlRsa, 

BAKER  CITT- 

e.  L.  Schreffler. 

D.  T.  F,  Votaw. 
MOHO— 

John  Kay. 

Cap.  NelBOn. 
PORTLAND— 

Robt.  Biiryne,  Columbia  Holel. 

Chaa.  Cnrter.   Fourth  St.   Bridge. 

Peter  FrnnKel.  Sunnyslde. 


PENNSTLVAHIA. 


a.    p.    Erdell. 


Kar 


-  Hoch 


KInehard   I 
AMBLER— 

Edw.  C.  Evans. 

MorrlB  Redlfer. 
ASHLAND— 

C.  &  J.   LelblK. 

Cha».  SRhesis  (GlrardvUle) 

TLEFONTE— 
A,  Bell   * 
C.    Ball. 
W.  W,   Ball. 
John  Nail. 
Ben],  Bmlth. 
BETHLEHEM- 
A.  F.   KniBht. 
M.  H.  9hearer. 
BIRPSBORO- 
Hob(.  Ariera. 
8poiia«le  BroR. 

OLAIUBVILLB- 

\  A.   Kuho. 

John  Hav^r. 
Wm.  John.j). 
David  Sut._ 
WHITEHALI- 
Peter  Boeley. 
John  Mnlhol land- 
Alfred  Parr. 


Geo.  Robinson. 
A.  I.  Robinson. 
John   Well  ion. 

V.   WoodB worth. 
COLUMBIA— 
John   C.    Broome. 


John  Ryan,  jr. 
Michael  Sullivan. 
Cr  R  W  E  N  S  V I LLE— 


DU  BOIS— 
Geo,  BettB. 

Skinnei  Biob. 

EMPORIUM— 

J.    Ulalr. 
FLORIN- 

J.  Y.  Kline. 

John  Batner. 
HASTINGS— 

Frank  Abel. 

A.  T.  Miller. 
HAWLET— 


Chas 


Bellmi 


L.  Oelaler. 
HIIQHESVILLE- 

Ji.o.    Edlcr, 

Henry  BIchemauf. 

Chas.  Hushes. 

W,  C.   Miller, 

Pearson  Smith. 
INDIANA— 

King  &  Stiichell. 

James  McNUIts. 

A,   F.  Moreau. 

W.    L.    Swanger, 
KITTANNINO- 

A.  R.  Daueherty. 

P.    DauBherty. 
LEBANON— 

Qranlllne  Plaster  Co. 
MANSVIBI.D- 

Joseph  Deltlln, 

Hiram  B,  Faulkner. 
MARIETTA— 

Dsvld  HolllnKer. 
McKEBS  BOCK8- 


Davld  Richards. 


I,  Google 
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PBHIISTLVAHIA  (Cont'd). 

MEJADVILLE— 
Geo.  Houaer. 
J.  W.  Nipple*. 


M0NTR09B- 
H.  H.  HlbbBrd. 
J.  HoUey. 


Harry  WelUell. 

Henry  SehaeHer. 
NOBTHUMBER  L AND— 

A.   A.   Barrett. 

Jos.  Vandevender. 
PATTON— 

Cbas,   AuHtln. 

John   GagUardl. 

A.   T.   Huber. 

H.  F-  l*awhead. 
PENLLYN- 

Alan  Mathlas. 


_        _   _    622  Mulberry  St. 

R.  L.  Wilson.  720  Pear  St. 
BBYNOLDBVILLE- 
M,  Mohnsy. 


G.  W,  Boeder. 
8C  B  ANTON— 

H.  H.  Dsle.- 

8 H AMOK  IN— 

Coates  Bros. 

Fred  Kumer. 

H.  T.  Roup. 
SHABPSBUBO— 

Henry  Ferla. 
SOMERSET— 

Ed  Jones. 
WATSONTOWN— 

W.  A.  Edwards. 

James  Zettlemayi 
WE8TGROVE— 

—   I.  H.  Reyburn. 


Har 


f  McLlmi 

RHODE  ISLASD. 


BRiaToi:— 

Nathaniel  QladdlnK. 
■  Eugene  Le  Clair. 
EAST  GREENWICH- 

James  R.  Murray. 

Byron  Roscoa. 
NARRAGAN8ETT- 

John  Bristow. 

J,   C.  Tucker,   Jr. 
WBSTEBLY- 

Eugene  O'Nell. 

C.  H.  Sayerweathor. 


SOUTH  CASOLIH A. 

ABBEVILLE— 

Yarb  Madden. 
ANDBB80N- 

S,  O.  JackBon. 

Alex  8.  Pttton. 

Berry  Wilson. 

J.   P.  Wilson. 
CHESTER— 

M.   A.   Carpenter. 

J.  R.  Slmrfl. 
FLOBBNCE— 

Silas  BrundB. 

J.  W.  Gregf. 

T.  B.  Reynolds. 

W.  J.  Wilkin. 
PIEDMONT- 

Norman  Flemlns. 
BUMMEBVILLE- 

A.  J.  Braid. 

Jeff  D.  Braid. 

Frank  Springs. 

SOUTH  DAKOTA. 

ABEBDEEN— 

Aberdeen  Cement  &  Tile  Co. 

E.  W.  Van  Hater. 
BROOKINGS— 

J.   N.  DavJs. 

O.  Hanson. 

Steen  &  Wllaon. 
DEADWOOD— 

Nat.    Hamilton. 

Ed  HauBchka. 

Joe  Marnett, 
IRENE- 

P.   F.   Connolly. 
MADISON— 
.    Peter  Marquart. 
aiOUX  FALLS- 

P.    P.    Connelly. 

Jno.   Llnd. 

Jas.  P.  Madison. 

Miracle  &  Mlraete. 


TBHIfESSEE. 
BRI8T0L- 

O.   F,  McCary. 

C.   H.    ichart. 

Shoeerftft  &  Lowe. 
CLEVELAND— 

Thomas  Banks. 

A.  T.  Bayless. 
COLUMBIA— 

Britton    &   Abbott. 

C,    F.   Dodson. 
DAT TON— 

John   A  cuff. 

John  Haley. 

Jus,  Wycuff. 
JACKSON— 
J.  F.  Whitehead  A  Co. 

KNOXVILLE>- 
JoB.   Armstrong. 
Claude  Hood, 
Jos.  Horsan. 


Coogic 
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TENNESSEE  (Cimt'd). 

McMlNNVILLE- 

HEMPHI3— 

W.  J.  Hnlre. 

Edw.  Hnlley. 

M.  Larkln. 

Miller  Paving  Co. 

C.  J.  Wagoner  &  Co. 
UOSSY  CREEK- 

M.  Bvown. 

John  Patrick.  ' 
MURFKEESBORO— 

Green  Sanson. 
BOGER8V1LLB— 

Frank  Allison. 

Chaj.  Lackey. 

Alp,  Ross. 


BODDY- 

A.  J.  Brown. 
UNION  CITY- 


0IAH  (Cont'd). 

OGDBN- 

J.  R.  O'Nell.  n63  Madison 
SALT  LAKE  CITY- 

Ellas  Morris  &  Sons'  Co. 


BKNNINGTON— 

Chas.    Phillips. 

Geo.   Phillips. 

Job.  Watson. 
SPRINGFIELD— 

Cralgne  Bros. 


CLIFTON  FOHQE- 


ABILENB- 

J.  B.  ReeSB. 

Capt.   Irwln. 
BELTON— 

ThoB.  Karns. 
BROWNSVILLE- 

8,  W.  BrookB. 
CAMEHON- 

W.  P.  DavlB. 
OAINE8VILLE- 

A.  D,  Craft. 

John  Gregson. 

H.  H.  Hayden. 
M- KINNEY— 

H.    E.    O.    Parr. 
NEW  BRAUNFELS— 


SAN   ANTONIO— 

8.  P.  Boettler. 
BAN  MARCOS— 

James  Forsyth. 
SULPHUR  SPRINGS— 

Chas.   F.   Ashoroft. 

B.  P.  Joiner. 

G.  11.  Wilson. 
TEMPLE— 

E.  Blankenstein. 

TERRELL— 

F.  E.   Hopkins. 
McGraw  h  Dungold. 
W.    U.   McMaln. 

H,  E.  Worblngton. 


UTAH. 


AMERICAN 

Stephen    Ft 

Thomas  Peatherai. 
John  Snydtr, 
F.  W.  Wright. 

BRIGHAM  CITY— 

F.  W.  BbtL 
Jns.   FrederlckBon, 
EPHRAIM- 
J.    p.    L,    BrenhoU 
Eric  Christen  sen. 
David  Chrlstensen 
Neils  Spendrup. 
A.  C.  Nellsen,    Jr. 


NEWPORT   NEWS— 

8.  L.  Foster  &  Son. 

Mr.   Grlffln. 

Mr.    Temple. 
ROANOKE— . 

J,  H.  Marsteller. 
SWEET  HALL— 

Chas.  Major. 
WEST  POINT— 

Wm.   Tuppence. 

WASHINGTON. 


WEST  VIRGINIA. 

CLARKSBURG— 

Ca tire II    Bros. 

I.  A.  Jackson. 

Lee  Mills. 

Bhlnn  Bros.  &  Bryan. 
NEW  CUMBERI^ND— 

A.  H.   McConkey. 

W,  J.  Snowden. 

Frank  Thayer. 
PARKERSBURG— 

J,  N.  Robinson. 

J.  L.  Stout. 
POINT  PLEASANT— 

Reynolds  &  Storti. 

W.    C.    Stortz. 
SHEPHBROSTOWN— 

Hezeklah  Jones. 

ThoB.   LcKKett. 


wiscoHsm. 

ASHLAND— 

A.   Donald   &  Co. 

A.  H.  Oakoy. 
BELOIT— 

Thos.  Marks. 

W.   H.  Wheeler, 
BLACK  RIVER  FALLS— 

Wm.  O.  Ball. 
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WISCOHSIH  (Cont'd). 

DODGKVILLE— 

ElUolt  Bros, 

Kit  WhLKord. 
ELROY- 

L.  Kropf. 

Preuas  Bros. 

Chas.  Shnldon, 
.     FORT  ATKINSON— 

Geo.  J.  Becker, 

Jno.    V.    Becker 
ORE EN    BAY- 

J.  H.  Van  iJei 
JEFFERSON— 

Herman  Fehrman. 

J.  G,   Kurtz. 

John  J,  Spanele™- 
MADISON- 

Oakey  &  Bueer. 

Sharp  &  Son. 
M  EN  ASH  A— 

MENOMINE&^'^' 

John   Larson. 

John  MasoD. 
MERRILL^ 

Geo.  W.   Clark. 

P.  Hesterman. 

V.  Henrkh. 

W.  Raefeldt. 
MILWAUKEE- 

Jai>ob  ClooB.  eTC  Zlth  St. 


Heiir 


MONROE— 

Kl  ester   A   Bauman. 

Sam  Tsley. 
OCONTO— 

HI  PON— 

Ifonry  Lambert. 
Job  Slalllrd. 
GuB  Tobolt. 
SHAWANO— 

Fr^  Kruger. 

Chaa.    Pelatz. 

Wm.    RegUng. 
SHEBOYGAN- 

Gunther  &  Horn. 

Fred   Krari 
SHELL  LAKE— 

D.  Chambenan. 


Booth    &    Garlleld 


C.  Muhlenbech. 
Richard  Peter. 
WAUSAU— 

G.  W.  Clark. 

WA  UP  UN- 


WAS  HE  URN— 
Nels.   Odegaard. 
N.   Palen. 
O.  Slncraon, 


CANADA. 

AMHERST,  N.  8.- 

J.   N.   Fage. 
AYLMER.  ONT.— 

Geo.   ColllnH. 

Thomaa  Wooster. 
BARRIE,   ONT— 

F.dward  Brown. 

J.  Staple! on. 


M.   McKenzie. 
A.  J.  Shether. 
CAMPBELLFORD.  ONT,— 
John   Chase. 
Geo.  Elphlok. 

S.  Stephens, 
CHARLOTTE  TOWN,   P.    E. 

Philip  P.  Coyle. 

Richard  Duffey. 

Jno.  Gonaulcey. 
FOHT  WILLIAM,   ONT — 

A,    Comeron. 

Geo.  Pappln. 
GOnERICH,    ONT  — 

Chaa.    Reld, 

Walter   Sharman. 


W.   T.  Tanner. 
MILTON.  ONT.- 


WYOMIUe. 

NEW  CASTLE- 
Will  Holden. 


M,    

T.   McDowell. 

R.  McJannett. 

A.    McLellan. 
MONTREAL.  QUE— 

Robt.    ForB,vth.    2496    St.    Catherine 
St.,  or  5l€-5iO  William  St. 
MOirNT    FOREST,    ONT.— 

Jas.    Reld. 
PICTON.  ONT.— 

John  Dun  lop. 

Patrick   Lynch. 

William  Shaw,   Sr. 
ST.  ANDREWS.  N.  B.— 

Chas.  Hornnell. 

T.   McCarthy. 
SHERBROOKE,  QUE— 

J,  Gunning. 
SIMCOE.   ONT.- 

The   Sylioa   Barytic   Stone  Co. 

TORONTO.   ONT.— 
A.  Gardner  &  Co.,  IJ  Toronto  Ar- 
Harvatd  Contracting  Co.,  Victoria 
W.  R.  Payne.  8-10  Glvana  St. 

VALLEYFIELD,  QUE.- 
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HOW  TO  BUILD 

UP  BUSINESS 


I  HE  cardinal  point  in 
business  success  is  to  make 
yourself  known  to  every 
person  who  can  add  any- 
thing to  your  business. 
It  is  not  possible  for  you 
to  know  all  these  people,  but  they 
can  be  made  to  know  about  you. 
77/ /.f  is  your  advantage. 

Advertising  does  this.  It 
opens  the  field.  Success  depends 
on  how  wisKLV  this  advertising  is 
done.  If  it  reaches  people  in  your- 
hne  it  pays. 

If  you  want  business  from  the 
field  represented  by  M u m ci pa l 

EN(;iNEKkTNU      MAfiAZINE     it 

will  pay  you  to  advertise  in  it. 


Don't  You  Want  EQUAL 
ADVANTAGE  in  This  Field 


f^MMM^MS^M&M^M^M^^. 
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CEMENT  TESTS   AND  ANALYSES. 


LIST  OF  LABORATORIES  AND    ENGINEERS   MAKING   ANALYSES 
AND  TESTS  OF  CEMENT  AND  CEMENT  MATERIALS- 
ENGINEERS  WHO  DESIGN  CEMENT  PLANTS. 


ALABAMA  POLTTBCHNIC  INSTI- 
TUTE, Auburn,  Ala.,   B.   B.   Hoae, 
s  Chemist. 


ATLANTA,  GA,,  Municipal  Labor 


_     &     OHIO       80UTH- 

r   RY.,     Maintenance    of 

Way    Dept.,    Cincinnati,    O.    Teats. 
BLOOMING  TON.    ILL.,    Elmer   Fol- 

BOm,   Cy.  Engr.    Tests. 
S.    BODE,    Milwaukee,    Wis..    Chem- 
ist. 
A.    P,   BOLLER,   I  Nassau   St.,   New 

BOOTH,  GAEHETT  &  BLAIH,  *<«^s 

Locust  St.,  Philadelphia,  Pa.  Thoa. 
II.  Garrett,  Andrew  A.  Blair.  Geo. 
B.  Garrett,  J.  Edward  Whitfleld, 
Frederick   H.    Lewis.    Analysis  and 


Di'slgn    and     Supe 


ter  Board.     Municipal 
BOSTON    TESTING    LABORATOR- 
IES,    Albert   A.    aanorus.     Mgr..   fi 
Tremont  St.     Asa  W.  Whitney.  1017 
z  BIdg.,  Philadelphia.  Pa.  Testa. 


Designer  of  Cement   Plants. 
CMARLES  CAT  LETT,  Chemist  and 

Geologist.  Staunton,  Va. 
A.    HUGO    CEDEBBEBG,    1*«   O'O 

Colony  Bldg..  Chicago,  III.    Design- 


n  Charge  of  Tests.  Street  Depart- 
ment. II.  L.  Bailey.  Cement  Tester, 
Chicago  Avenue  Water  WorHs,  Mu- 
nicipal Laboratories.  227  City  Hall. 
CHICAGO  A  ALTON  RAILWAY 
CO.     H.   F.   Baldwin,    Chief  Ensr.. 


CHICAGO.  ROCK  ISLAND  &  PA- 
CIFIC RY.  W.  E.  Dauchy,  Chf. 
Engr,,  Chlcaso,   III.     Tests, 

IHA  J.  COE,  Naiareth,  Pa. 

JOHN  A.  COLE  A  SON,  1680  Old 
Colony    BldB.,    Chicago,    III.    Tests. 

COLORADO  STATE  COLLEGE,  Ft. 
Collins.    Colo.    Tests. 

CORNELL  UNIVERSITY,  Ithaca. 
N.   Y.     Analyses  and  tests. 

CORTLAND,  N.  Y.  Municipal 
Laboratory. 

W.  M.  COURTI8,  Hi  Hammona 
Bldg.,  Detroit.  Mich.  Analyses 
and    Tefts.       Reports    on     Cement 

DETROIT,    MICH.    Municipal    Lab- 

H.   J.   DETWILLER,  All  en  town.  Pa. 

Analyses. 
DICKMAN      &      McKENZIE.      12M-S 

Rookery  Bldg,,  Chicago,  III,    Testa, 
E,  DtJRYEE,  Colton,  Calif,  Analyses 

and     tests.      Designs    for    cement 

PA.       Briggs,     Cy.      Engr. 

HENRY    FROEHLING.    17    8,    12th 

St..  Richmond.  Va,     Tests, 
G,    FROSTENSEN.    Yankton,  8.  D. 

ERNEST  HANTKE.  6«  Broaaway, 
New  York,   N,  Y,    Chemist, 

HASSAN,  TAGGE  &  DEAN,  Engrs. 
&  Cham.,  810  Union  Trust  Bldg.. 
Detroit.   Mich. 

ROBT.  W.  HUNT  ft  CO..  IIH  Rook- 
ery  Bldg.,  Chicago,  111.  TI  Broad- 
way, K  Y.  Monongahela  Bank 
Bldg.,  Plltaburg,  Pa.    Teats. 

ILLINOIS  CENTRAL  RAILWAY. 
H.  W.  Pnrkhurst.  Engr.  of  Bridges 
&  Buildings,  Chicago.   III.    Tests. 

UNIVERSITY  OP  ILLINOIS.  Ur- 
bane. III.  I.  O.  Baker.-  Prof.  Civ. 
Eng.    Analyses  and  Tests. 

INDIANAPOLIS,  IND.  J.  B.  Nel- 
son,    Cy.     Engr.      M  unci  pal    Labo- 

IOWA  ENGINEERING  CO.  Clin- 
ton,   la.      Chaa.    P.    Chase,    Mgr. 

STATE  UNIVERSITY  OP  IOWA, 
Iowa  City,  la.  A.  V.  Sims.  Prof. 
Civil   Eng.     Tests, 

IOWA  STATE  COLLEGE,  AmeS,  la. 

JACKSON.  MISS,  Walter  Q,  Klrk- 
patrlck,  Cy.  Engr, 


DIRECTORY  OF  AMEBICAN  CEMENT  INDDSTEIBS. 


JOSLIN,    SCHMIDT   Sc    CO,, 

natl.  O      Design  of  1" "- 

PlantB. 
I.,    E.   KENNEDY  ft  CO..   Room  BO. 

«    Broadway,     New    York.      Teats 

and  Design  of  Works. 
KEWANRE,  ILL.,  J.  E.  atiepardsoa. 

Cy.    Ener.     Municipal    Laboratory. 
UNIV.      OF      KANSAS,      Lawrencfc 

Kas.      F.    O.    Marvin,    Dean    Enr 

Dept.    Tests. 
W.  R.  KING,  39  CortLandt  St.,   New 

York.     Cons.  Engr.  Indusl.  Plants. 
KIBKPATRICK  &  JOHNSON,   Civ. 


Design  and  Construction  ol  Ce- 
ment Plants. 

LAFAYETTE  COLLEGE,  Easton 
Po.  Dept.  ot  Civil  Engineering. 
Analyses  and  Tests. 

LED9UX_&   CO.,   99  Jobn  St.,   New 


sign   and    Construction    of   Cement 

Plants. 
LOS  ANGELES.  CALIF.     Municipal 

Laboratory. 
W.    H.    LUSTER,    Elizabetb,    N.    J. 

TpsIs. 
AUGUST       MAJOR,       Tester,       SgOT 

Prairie  Ave.,  St.  Louis.  Mo. 
MASSACHUSETTS  INSTITUTE  OF 

TECHNOLOGY.       Boston.       Maes, 

Analyses  and   Teals. 
EICHAHD  K.  MEADE,  Easton,  Pa, 

Analyses  and  Tests. 
EDW,     McCANN,    9    Dey    St.,    New 

York. 
McOILL     UNIVERSITY.     Montreal, 

Can.    Tests. 
CHAS.    F.    McKENNA.  22  Pearl  St., 

New  York.     Analyses  and  Tests. 


UNIV.  OF  MINNESOTA,  Minneapo- 
lis, Minn.     Tests. 
—  MOORE,      Vlncennes,      Ind. 


D.,    W.    H.    Wood.    Cy. 
Engr,     Municipal  Laboratory. 
NEW  CASTLE,  PA.,  Municipal  Lab- 

NEW  YORK  CITY.  Croton  Aque- 
duct CommlBBlon.    Teats. 

NEW  YORK  CITY,  Depaftmrait  of 
Docks.  J.  A.  Benael,  Ensr.  In 
Chief.  Chandler  Davla,  Asst. 
Bngr.,   In    charge  of  Tests,     Testa. 

NEW  YORK  STATE  ENGINEER 
AND  SURVEYOR.  Cement  Test- 
ing Department.  Russell  E.  Green- 
man,  Engineer  In  Charge.  Albany, 
N.  T.     Tests, 

NEW  YORK  TESTING  LABORA- 
TORY. Long  Island  City,  N.  Y. 
Clifford  Richardaon,  Dlr.  Analyses 
and  TesU. 


OHIO    STATE    UN1VEH31TT,     Co- 

OIL  CITY,   PA.,   O.   p.   Roess.    Cy. 

Engr.     Municipal  Laboratory. 
OMAHA.  NEB.,  Andrew  Rose  water, 

Engr.     Murlolpal  laboratory. 
ONTARIO    SCHOOL    OF    PRACTI- 
CAL     SCIENCE,       Toronto,     Ont. 


THE  OSBORH  ENGINEGSIIIG  CO-, 

Osborn  Bldg.,  Cleveland,  O.  A.  W, 
Carpenter  In  Charge  of  Cement 
Testing.  Analyses  and  Tests.  W. 
F.  Bogardus  and  C.  F.  Lake,  As- 
sistant Engineers.  Design  and 
Construction  of  Cement  Plants. 

OTTAWA,  ONT.,  CAN.  Municipal 
Ijaboratory. 

OWENSBORO.  KY.,  E.  B.  Shllle^-. 
Cy.    Engr.      Municipal    Laboratory. 

JA8,  J.  PEARSON.  40  Wall  St..  New 
York.  N.  Y,    TesU. 

UNIV.  OP  PENNSYLVANIA,  Phila- 
delphia.    Teata. 

PEORIA,   ILL.,   H.    E.    Beasley,    Cy. 


tory.       FUtratio -„      

Chaa.  H.  Clifton,  Engr,  In  Charge. 

PHILADELPHIA  A  READING 
RAILWAY  CO.  Robert  Job, 
Chemist.  E.  Chamberlain,  AHt. 
Engr.    Analysea  and  Tests. 

PITTSBURG.  PA.  Cy,  Engr.  Mu- 
nicipal Lai)  oratory, 

PITTSBURG    TESTING    LABORA- 
■    TORY.    3S    Water    St..    Plttabur», 
Pa.    Tests  and  Analyses. 

JULIUS  FITZMAN'S  CO.,  Engrs.  A 
Sun-.,  at.  Louis,  Mo. 

POPE  CEMBHT  AKD  BBICK  CO., 
421  Wood  St.,   Pittsburg,   Pa.  Teats. 

PURDUE  UNIVERSITY,  Lafayette. 
Ind,  W,  F.  M,  Goaa,  Prof.  Mech. 
En((,  W.  K,  Hatt,  In  charge  of  ce- 
ment tenting. 

RANSOME  ft  SMITH.  Brooklyn,  N. 
T.,  Chicago.  III.    Tests, 

READING,  PA..  Alex,  Murdock,  Cy. 
Engr.     Municipal   Laboratory. 

RIEIILE  BROS,  TEST,  ft  MACH. 
CO.,  Philadelphia.  Pa. 

— ""  ■POLYTECHNIC  II 
<.  Ind.    Tests, 

„-. UIS,  MO..  Edward  Plad,  Wa- 
ter Commissioner.  A.  N.  Vllner, 
Bewcr  Commissioner.  Municipal 
Laboratories.  Ferguson.  Tester, 
2300  Clark  Ave. 

SALT  LAKE  CITY,  UTAH.  Mu- 
nicipal Ijaboratory. 


ergade.  !9  K.  Design  and  Construc- 
tion of  Cement  Plants. 
H.    Q.    SMITH.      MoKlnney,      Tex, 

WM.  BOOYBMITH  ft  CO.,  723  Stock 
Exchange       Bldg.,       Chicago,       III. 

Hartford. 
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MASS.      Municipal 


more,   Pa.     AnalysBB  and  Tests. 
TKRRE    HAUTE.    IND.,    Ralph    H. 
Sparks,  Cy,  Engr.    Municipal  Lab- 

TOPEKA,    KAN.,    P.    L.    Wise,  Cy. 
Engr.    Municipal  Laboiatory.      ' 
alyses  and  Tests. 

TORONTO,   ONT.,   CAN.     Mur 
Laboratory. 

TULANK  UNIVERSITY,  New  Or- 
leans. La.  Prof.  W.  H.  P.  Crelgh. 
ton.  In  charge  of  cement  te"" — 

TUPTS      COLLEGE,      Tufts 
Mass.    Tesu. 

UNION  COLLEGE.  Schenectady,  N. 
T.  O.  H:  Yiandreth,  Prof.  Civ, 
Eng.     Analysis  and  Testa. 

,.  . .,„..,.   „  IINIVBRSITY, 


Nas 


vllle, 


T.'NIVKHSITT  OF  VERMONT,  Bui 
llngton.  Vt.  Engineering  L^bora- 
lory.  J.  W.  Vote/,  Prof.  Civ,  Engr, 
Analyses  and  Tests. 

WESTERN  UNIV,  OF  PBNN.,  Alle- 
ghany, Pa  DaJilel  Carhart.  Dean 
Eng.  Dept.     Tests. 

WABASH.  IKD..  John  Hllty.  Cy- 
Kngi',     MunlcTpal   Laboratori-, 

J,  A.  L.  WADDELL.  Kansaa  aty. 
Mo.     Tests. 


Louis.     Mo. 


WARNER  &  3IMONSON.  Chemists, 
1!B  W,  9th  at.,  Cincinnati,  O. 

WASHINGTON.  D.  C.  Office  of  En- 
gineer Comr.  District  of  Columbia. 
A.   W.   Dow,   Inspector  of  Asphalt 

ana   CelUMtn. 

UNIVBRBITT,  8t. 
J.  L  Van  Omura, 
En  IT.      Analyses    and 

1.  WENTZ,  Naiareth.  Pa. 


WILL1AM8PORT.  PA.  Municipal 
Laboratory. 

FRANKLiN  VAN  WINKLE,  39 
Cortlandt  St.,  New  York.  29T 
Broadway.   Pal  ..     -      ~ 


,   N.   J.     Tests. 

WILLIAM  J.  WILSON,  M5  Blh  Ave., 
Pittsburg.  Pa.    Tests. 

WINNIPKO.  MAN..  Dominion  Pub- 
lic Works  Dept.    Teats. 

UNIVERSITY  OF  WISCONSIN, 
Mndlaon.  Wla.  J.  B.  Johnson, 
Dean  of  School  of  Bngtneerlng. 
Analyses  and  Testa. 

WORCESTER,  MASS.  Municipal 
Laboratory. 

WORCESTER  POLYTECHNIC  IN- 
STITUTE, Worcester,  Mass.  Teats 
and  Analyaea. 

J.  DUNRAVBN  YOUNG,  173S  Mon- 
adnock  Bldg..  Chicago.  III.  An- 
alyaea ft  Tests. 

YODNGSTOWN,  0,  P-  M-  LllUe,  Cy. 
Bng.    Municipal  Laboratory, 
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MACHINERY  AND  TOOLS  FOB  CEMENT  USERS. 


ALIls-Chalmers   Co..   mh   &   Wash. 

Ave.  Chicago.  III. 
American  Clay  Working:  Machinery 

Co.,  Bupyrus.  O. 
The  Aultman  Co..  Canton,  O.  CI— 
Tho  Bonnot  Co..  Canton.  O.     Dl— 
J.    H.   Day   £   Co.,    U44   Harrison 

Ave,,  Cincinnati,  O. 
Holm«9   &   Bianctiard.   tt  Charlea- 

town  St.,  Boston,  Mass. 
Chas.   Roes  &  Son  Co..  l<-20  Sleu- 

lifn. -Brooltiyn,  N.  T. 

AIR  COHPBESSOKS. 

SAN   FRANCISCO.   CAI,.— 

The     Compressed     Air     Machinery 

Co..  U  Flrtit. 
Fulton    Engineering  &   Shlp-BuUd- 
1ns  WorkH,   Harbor  View  &  15th. 

F 

&  Lacy  Co.,  a  Fremont  St. 

Bl- 

Supply  Co.,  &13 


Park 


Rlx  Engineei 
Howard  St. 
SOIITII  NORWALK.   CONN.— 

The  Natwalk  Iron  Works  Co.  C: 

DENVER,    COLO.— 
AUls-Chalraers    Co.,     IMS    Tiem< 


Sullivan  Machinery  Co..  332  IJth  St. 

HARTFORD,    CONN — 

L.  E.  Rhodes  &  Co, 
AURORA,  ILL  — 

Amertcan  Wei!  Works. 

American    KoKlncerlng   Works. 
CHICAGO.   ILL.— 

Advance  Packing  &  Supply  Co. 

AlIlK  Chalmers  Co..  im  Home  Ins. 
Bldg. 

N.    C.    Biiliock    Mtg.    Co.,    1170    W. 

Chlc-ago  Pneumatic  Tool  Co.,  B35 
Monadnock  Blk.  Cl- 

Edwln  &  Welch,  Chicago.  III. 

Falrlmnks,    Morse    &   Co, 

Fanning  Mtg.  Co.,  153-1»  W,  Jack- 
son Boul.  Gl— 

I  ngersoU -Sergeant  Drill  Co.,  1510 
Old  Colony  Bldg.  Bl— 

M.  O.  KaSHon  Sc  Co.,  702-278  Doar- 

Kroi'BChel  Bros.  Co, 


Scully  Steel  &  Iron  Co.,  lai-lSS  Ful- 
ton. CI— 
Sullivan  Machinery  Co..  5C  N.  Clin- 
ton. Bl— 
Weir    &    Craig    Mfg.    Co.,    2ia-ait> 
Wallace.  FI— 
Geo.  D.  Whltcomb  Co.,  K  B.  Ohio. 
Gl- 
Wllks  Mrg.  Co. 
LAFAYETTE,  IND— 

Benjamin  Mfg.  Co. 
BAI.TIMORE.  MD.— 

A.  Rosenberg  Co. 
BOSTON,  MASS.— 
Ingersoll-Sergeant  EMU  Co.,  77  OU- 

Stllw'ell-Blerce  &  Broltb-Valle  Co.. 
51  Oliver. 
FITCHBURG,  MASS.- 
Bnrleigh  Rock  Drill  Co, 


HOLYOKB.  MASS— 

Dean  Steam  Pump  Co. 
SPRINGFIELD,  MASS.— 


fl  CREEK,  MICH.- 
t;nlon  ateam  pump  Co. 


Northern  Engineering  Co. 
ST.  LOUIS,  MO,— 

Curtis    &    Co.     Mtg.    Co.,    2»J-2ai 
Wash,  Ave.  Dl— 

The    IneerBoll-Sergeftnt    Drill    Co.. 
1005  Fullerton  Bldg.  Al— 

Norwalli   Air   Compressor,   Ell   Se- 
curity Bldg. 

D.  W,  Pratt  ai-aS  Lucas  Ave.  LI— 

Rand    Drill    Co.,    1311    Cbemical 
BUg, 

BC,    Louis  Steam  Engine  Co.,   it  S. 
Commercial.  11— 

Sidney  H.   Wheelhouse,   lit.  413.   tU 
Lincoln  Trust  Bldg. 
CLAREMONT,  N.  H— 

Sullivan  Machinery  Co.  Bl— 

BUFFALO,  N.  Y.— 

BulTalo  Engr.  Co. 

Erie  Co.,  Bank  Bldg. 

Snow  Bteam  Pump  Works. 
MONTOUR  FALLS.   N.   Y.— 

Havana  Bridge   Works.  11— 

NEWBURQ,   N.  T.— 

Newburg  Ice  Machine  and  Engine 

NEW  YORK  CITT— BOROUGH  OF 
BROOKLTN- 
M.  T.  Davidson, 
Guild  &  Garrison,  80.  Uth  St. 

-BOROUGH  OP 


NEW   YORK    __ 
MANHATTAN 
A.  Allen. 
O.   F,   Blake  Mtg.  Co.,   Bl   Liberty 
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Clayton  Air  Compreeaor  Works,  : 


The    Fraaae    Cd..    38    Cortland    St. 
Ql— 
E.  F.  Glesfion  Mtg.  Co. . 
Holly  iitg.  Co..  120  Liberty. 
InKersoU-Sargeatit      Drill      Co.,      X 

Cortlanat  St. 
Knowles    Bteain    Pump    WorkB,    91 


Drill   Co..    1»   Liberty 


St. 


Montgoinery  &  Co. 

N.  Y.   Air  Compreasor  Works. 

Flock,  Btelnbach  &  Murray. 

Band  Diill  Co.,  laS  Broadway. 

L.  J.  Wtiig  Mtg.  Co. 

H.  H.  WorthfuKton,  120  Liberty  St. 
SENECA  FALLS.  N.  Y— 

Climax  Specialty  Co. 

OoulOs  MIg.  Co. 

Leather  &  Bros.  Co. 
TROY,  N.  Y.— 

M.  C.  HAmmett. 
CINCINNAT7.  O— 

Laid  law -Dunn  &  Gordon  Co. 

I.ane   &   Bodley  Co. 

MacLeod  &  Clark,  ffil  £.  Front  St. 

Sedgwick- FlHher  Co.,  S3  8.  Clinton 

Standard  Pneumatic  Tool  Co. 
WlUlB  Shaw. 
CLEVELAND,  O.— 
Blahop  fc  Babcock  Co. 
Cleveland   Pump  and   Future  Co., 

es  Frankfort. 
Cleveland  Faucet  Co.,  15  Frankfort 
Street. 
DAYTON.  O.— 

Stllwcll-Blerce  &    Smlth-Valle   Co., 
ALLEGHENY.    PA— 
Hall  Steam  Pump  Co.  Dl— 

^K,  PA.- 

"'     "eft  Mfg.  Co.  Dl— 


Wood. 
Hunt  Air  Brake  Co.,  »01  Harrison 

Bids. 
I.,aldlaw- Dunn-Gordon     Co..     317  3d 

Arch   St. 
Southwark  Foundry  &  Machine  Co. 
Stllwcll-Blerce  A  Smlth-Valle  Co., 

ms  Arch  St. 
H.   B,    I'nderwood  &  Co. 
PITT8B1IRG.   PA—. 
Deane  Steam  Pump  Co.,  The.  317  3d 

ilall  Steam  Pump  Co.,   Grant  Ave. 

N.,  South  Ave.,  A.  Dl— 

Arthur    Kirk    &    Son    Co.,    910    Du- 

3uen»e  Way.  El- 

la w -Dunn -Gordon     Co.,     317    3d 

Snow   Steam   Pump  Works,  317  3d 

Henry  R.  Worthlnglon,  317  3d  Ave. 
PORT  CARBON,    PA.— 

Franklin  Iron  Works, 
SCRAN  TON,  PA.— 

Dickson  Mfg.  Co. 
WARREN,  PA.— 

Japobeon  Machine  Mfg.  Co. 


WILKESBARRE,  PA.— 

Vuli-an   Iron   Works.  Bl- 

HOUSTON,  TEX. 

Ingersoll-Sergeant  Drill  Co.,  Klam 
Bldg.  Al— 

MILWAUKEE.  WIS.— 

Allls  Chalmers  Co.  Al— 

ChrlBtenaon  Engr.  Co. 

Erwln  Hydraulic  Machinery  Co. 

Nordbere  Mfg.   Co.  CI— 

BAG   EAHDLING   HACHUTBBY. 

Holmes  ft  Blanehard,  3S  Charles- 
town  St..  Boston.  Masa. 

Jefirey  Mfg.  Co.,  Columbus,  0.  Ci— 
Link  Belt  Engr.  Co.,  Philadelpbia, 


Beeves  Pulley  Co.,  Columbus,  Ind, 
Dl— 

Walker  &  Elliott,  Wflmington,  Del. 
Hl- 

BALL  HILLS. 

Allls  Chalmera  Co.,  12th  and  Wash. 

Ave,.  Chicago,   111.  F 

C.   O.    Banlett   &   Co.,    43-16  Center 

St.,  Cleveland,  O.  Gl- 

B«tlileliem    Foundry    &    Machms 
Co.,  So.  Betblebem,  Pa. 

The  Tion'iot  Co.,  Canton,  O.      Dl— 
J.    M.    Day    ft    Co..    U44    Harrison 

Ave.,  Cincinnati,  O. 
HolmcB   ft    Blanehard,    3e    Charles- 

Fied.    Kmpp,    (Thoa.    Fiouei   ft 
Son),  15  Gold  St^  N.  Y. 


BALLS,  STEEL. 

A1II.1 -Chalmers  Co..  12th  and  Wash, 
Ave.,  Chicago.  III. 

Bethlehem    Poundiy    8t    Machino 

Co.,  So.  Bethlehem,  Pa. 
Bradley  Ptilvenier  Co.,  ■ga  State 

St.,  Boaton,  Haas. 

E.  A.  Brecker  &  Co.,  Se  Reade  St.,     ' 

New  York, 
Cleveland    Ball    A    Screw   Co.,    The 

Arcade.  Cleveland,  O.  Jl— 

Grant  Ball  Co.,  SS  Clarkwood  Ave.. 

Cleveland,  O. 
Hathorn  Mfg.  Co.,  Bangor,  Me. 

Krnpp  (TbOB.  Proiaer  it  Son,  15 
Gold  St.,  Hew  York.  Ei— 

Mcintosh    Huntington    Co.,   118    Su- 

Slmonde      Rolling      Machine      Co., 

Fllchburg,   Maes. 
Stool  Ball  Co.,  840  Austin  Ave.,  Chl- 

cas.i.   111. 
Taphln,   Rice  &  Co.,  Akron,  O. 

BABKEL  HACHINESY. 
Dellance  Machine  Works,  Defiance, 
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B.  B.  HalmM  MacfaineTy  Coi,  59 
.  Chicaso  St.,  Buffalo,  N.  T. 
Link  Belt  Engr.  Co^  PhiUdelphU, 
Pa. 

Hoche»ter   Barrel   Mocbtnery   Co., 

Rochester,  N,  T. 
Wlckes  BroB..  Saginaw,  Mich. 


C.   O.    Bnrtlett  A  Co..   43-C  Center 
81.,  Cleveland,  O.  Gl— 

Bethlehem    Fotuidiy    ft    Machine 
Co.,  So.  Bethlehem,  Pa. 

The  Bonnot  Co.,  Canton,  O.        Dl— 

I>odKe   Mfg.    Co.,    Mishawaka,    lad. 

Bl- 

Hill  Clutch  Co..  Cleveland,  O,  F2— 

TeSiei'  Mfg.Co.,ColiiinhiiB,  0.  Ci— 

Nordyke  &  Marmon,   Indianapolis, 

Ind.  Cl- 

Plttsburg  Gage  &  Sup.  Co..  30»-3U 

Water  St..  Pittsburg.  Pa. 
Reeves  Pulley  Co.,  ColurotiuB,   Ind. 
Dl- 
Roblna    Conveying   B^t   Co.,    13-21 

Park  Row,  N.  T. 
Shprin    Mac.    Co.,    131     Water    St.. 

Pittsburg.  Pa.  J 

Union  Mac.  Works.  Zaneevllle,  O. 
Walker  &  BlUott.  Wilmington,  Del. 
Webster  Mfg.  Co.,   10T5-I097  W.  15th 

at,,   Chicago,   111.  CI— 

Wlae  &  Bailey.  Ft.  and  Race  Sta.. 

Philadelphia.  Pa. 

BBLTnrG. 

SAN    FRANCISCO.   CAL.— 
F.   R.  Cook  Co..  Oakwood  and  ISth 

Street. 
a.  N.  Cook  Belting  Co..  117  Mission 

6t.  El- 

Crane  Co.,  2S  First  St.  Al- 

ii. P.  Degen,  lOS  Mission  St.  Gl— 
Jno.  v.  Eby,  17  Main  St.  Gl- 

Gorham  Rubl>er  Co..  »»  Mission  St. 

m— 
Gotta  Peiclia  and  Rubber  Co.,  The, 
30  Fremont  St.  Ai— 

Alexander  Helns,  134  Main  St.  Jl— 
Henshan-,  Bulkley  &  Co.,  Fremont 


Parke  &  Lacey  Co..  a  Fremont  St. 
En- 
Revere  Rubber  Co..  527  Market  St. 
DENVER.  CODO.— 
FRlrbanks,    Morse   &  Co.,   ISOO   ITth 

ai.  Bi- 

The    Link    Belt    Machiner]r    Co., 

1338  17th  St  Bi— 

Mine  and  Smelter  Supply  Co.,  17th 
3t ,  cor.  Blake.  Bt— 


The  Bristol  Co..  Naugatuck  rd.  nr. 

Piatt's  Bridge.  HI— 

CHICAGO.    ILL.— 

W.    D.    Allen    Mfg.    Co..    ISl    Lake. 

EI— 

H.  W.  Caldwell  &  Son  Co.,  Western 

Ave.  and  17th  St.  CI— 

I.  R.  Carpenter  A  Co.  El- 


Chlca 


Bellini 


Co. 
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Rubber    Co..    XB-SSS 

Marquette  BIdg. 
Tho  B.  F.  Goodrich  Co..  Ill  Lake. 
AI— 

The    Link    Belt    Hachioeiy    Co^ 
Ix  St  and  Stewart  Ave.   Bi — 

ward  A.  Turner,  Pres.;  Staun- 
ton B.  Peck,  V.-P.  and  Chief 
Engr.;  Dyke  Williams,  Sec.  A 
Treas.:  H.  K.  McLean,  G«n. 
Supt. 
R.  R.  Street  A  Co.,  184  Wash.  St. 

Thomaa  Belting  Co.,  4S-4B  S.  Clin- 
ton. 

Webster  Mfg.  Co.,  1075  W.  16lh  St. 

CI— 
BAST  ST.  LOUIS,  ILL.— 
Crescent  Belting  Co.,  1119  N.  <th  St. 
Harry  C.  Spring  Snpply  Co..  3IS  N. 


Charles  Johnson.    2023  8.   Adams. 

U— 
F.    Meyer   &   Bro.    Co.,   1313  3.    Ad- 
ams, ai— 
Peoria  Belting  Co..  717  S.  Adams. 
H,  G.  Rouse  A  Co.,  318  S.  Adams. 
COLUMBUS.   IND.— 

Beeves  Pullny  Co.  Dl— 

EVANSVILLB.    IND.— 

r    H.  Kitprt.  104  Main.  L 

Leather  A   Belting  Co.. 
II— 

0H8,  IND.- 

:.  C.  Atkins  &  Co.,  «2-Ua  S.  Ills. 

Bi— 

W.  B.  Barrj-  Saw  A  Supply  Co.,  E8- 

230  a.  Penn.  B— 

Central    Rubber  A    Supply  Co..    2::9 

S.  Meridian.  J2— 

Duck  wall    A    Harmon     Rubber    A 

Supply  Co..  m  W.  Maryland.  Kl— 

Hide.  Leather  A  Belting  Co.,  221  S. 

Meridian.  Dl— 

Indpls.  Belting  &  Supply  Co.,  131  S. 

Gl— 

15  Mc- 

K2— 

lyke  &  Marmon  Co.,  W.  Mor- 

nnd  I.  A  V.  R.  R.  Cl- 

or  &   Smith,  247  8.  Meridian. 


Powers  A  Foorman,  Gil  B.  Walnut 

St. 
Robert  Scott.  3W  S.  Walnut  St.    n— 
MARSHA  LLTOWN,  lA.— 
A.  E,  Shorthlll  Co.,  M  Ave..  S.  W. 
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CHICOPRE.   MASa- 

Ames   Sword   Co, 
PITT8FIRLD.    MA88,- 

Dutton  &  Tucker.  «  West  St. 

Wm.  B.  Foote  &  Co..  82  Weal  St. 

J.   W.   Klrchner,  16«  North  S(. 
QUINCY,   MASS.- 

Carton  Belting  Co..  19  Baxter  St. 


Andrew  Cowan  &  Co.,  435  W.  Main. 

Kentucky  Saw  Works,  926  W.  Main. 

Ml- 

W.  H.  Nelll,  SOT  W.  Main.  11- 

NBW  ORLEANS,  LA.- 

ChicQKO   Belting:  Co..   W6  Caronde- 

let  St. 
Glbbcns  &  Stream.  Zt3  Canal   St. 


Revere  Rubber  Co..  412 

Whitley   &   Sloo  Co..   Ltd..   106   N. 

Peters  St.  Dl- 

Woadnard.  Wlsht  ft  Co..  «£  Canal 


BOSTON,   MASS.— 

Amprlcnn  Leather  Link  Belt  Co.. 
119  High. 

H.  K.  Bom™,  104  Franklin.        Gl— 

F.  G.  Barry  &  Co.,  5  Olive  PI. 

Bay  State  Belting  Co.,  119  Frank- 
lin. El— 

Boston   Billing  Co.,    !fi«-2«l   Devon- 

BoBIon  Woven  Hose  and  Rubber 
Co.,  ITO  Sumner.  Bl— 

Carton    Belting    Co.,    64    Federal. 


Franklin. 

Choate  &  Brown,   134  Consrefls. 

Fayerweather  &  Ladew,  2£S  Frank- 
lin. CI— 

James  Foley  Sc  Co.,  57S-5S1  Atlan- 
tic   Ave.  Fl— 

O,  A.  Oilman,  143  Federal. 

Globe  Leather  Belting  Co.,  132 
Pearl.  II- 

Alliert  Qrlfflths  Saw  Co.,  40  Oliver. 
L 

Gutta  Perclia  and  Kubbei  Hfg. 
Co.,  71  Pearl.  Ai— 

Uohnea    &    Blauchard.    2S    Charlee- 

Henrv'c.  Hunt  Co..  32  Oliver. 
C.  L.  Ireaon.  97  High.  Gl- 

Kldder  Supply  Co.,  29  Pearl. 
t,evlathan  Belting  Co..   IW  Pearl. 
Main  Belting  Co.,  120  Pearl.        HI— 
Geo    T.    McLaughlin    Co..   130   Ful- 


Jas.   H.   Roberts  &   Co..   137   Fort- 

Chas.  *A.  Schleren  ft  Co..  119  High. 
SchultE  Belting  Co.,  184  Summer. 
Spadone  Bros.  Mtg.  Co.,  71  Pearl. 
Star  Belting  Co.,  31  Pearl. 
CAMBRIDGE.   MASS.— 
Sawyer   Belting   Co..    20   Thomdike 


DETROIT,   MICH,- 
Buhl  Malleable  Co.,  Cor.  Wight  ft 

Adair  St. 
Cllmaic   Oak   Belting   Co..     11    At- 

Detroit  Oak  Belting  Co.,  262  Wight 

A.  Harvey'H  Bona  Mfg.  Co.,  Cor. 
1st  &  Woodbrlge  St.,  W.  El- 
James   Walker    ft   Son,    129    Larned 

8t.  Dl— 

C,    C.    Wormer    Machinery    Co..    EE 

Woodbrldge  St.,   W.  Gl— 

J.  T.  Wing  &  Co.,  15  Woodard  Ave. 

U- 

MINNEAPOLIS,   MINN.- 

The  Link  Belt  Supply  Co.         F2- 

B.  R,    Slkes     &     Co.,     915    Washn. 
Ave.,   S.  GI- 
ST.  PArl...  MINN.— 

The  Crane  &  Ordway  Co.,   348  B. 


1th  S 


Cl- 


Goodjear     Rubber     Co..   375  Sibley 


FnirbunkH,  Morse  ft  Co.,  1217  Union 
Ave.  Bl— 

Great  Western  Mtg.  Co..  1221  Union 
Ave.  CI— 

Lewis  Supply  Co.,  12Cd  Union  Ave. 

Richards  ft  Conover  Hardware  Co.. 
127  W.  5th  St.  CI— 


James  W.  Byrnes  Belting  &  Hose 
Co..  212  Wash.  Ave.  Gl— 

Chicago  Belting  Co..  214  N.  2d  St. 

Day  Rubber  Co.,  415  N.  4lh  St.  Fl— 

E.  Hartman  Hide  ft  Leather  Co., 
1905  Shenandoah.  Dl— 

Missouri   Belting  Co.,    J20  8.   Com- 


Wash.  Ave.  CI— 

National   Supply  Co.,   200-202  N.  2d. 
New  York  Belting  ft  P.  Co..   Ltd,. 


Shultl   Belling   Co.,    402   Barton, 
Harry  J.  Spring  Supply  Co.,  118-i2! 

N.   2d. 
Wlllemsen    Belting    Co.,    2KJ-217  De- 

CONCORd',    N.    H— 
Samuel  Eastman  ft  Co.,   Eastman 

St.,   E.   Concord.  11- 

Puole.   Brown   ft  Co.,   2  Main   St.. 

Penacook. 
Humphrey  Dodge  Co.,  102  N.  Main. 

Thompson  A  Hoague,  42  N.  Main. 

Page  Belting  Co.,  E.  Penacook  St. 
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MANCHESTER,   N.  H.- 


John  B.  Varick  Co.,  809  Elm.      CI— 
NASHirA,  N.  H.— 

Jam«B  Barnard,  TO  Main  St. 
NEWARK,    N.   J.- 


Banlater  &  I 
;.  C.  Fall 


,  206  Market  3t. 
El— 

.  97  Market  St.    H2- 


Hose  Co.,   Euclid  Ave. 
C.  W.  Walker,  £74  Market  St.      Kl- 
NEWARK,   N.   J.— 

Walsh'B  Sons  &  Co. 
PATERSON.    N.   J.— 
C.    C.    Van   Houten   &   Co.,   37  Van 
Houten.  Jl— 

Van  Riper  Mfg.  Co.,  14  Van  Hou- 

TRENTON,  N.  J.— 

Crescent  Belting  &  Machinery  Co. 
ALBANY,    N.   Y.- 
Albany   Belting  &    Supply   Co.,    S72 

Brondway. 
Wheeler  &  Wilson  Mfg.   Co.,   28  N. 
Pearl  St. 
BUFFALO,   N.   Y.- 
Blok(i>rd  &  Francis  Belling  Co..  63 
Bichange.  Dl— 

Boston  Belting  Co..  90  Pearl  St. 

Al- 
Buftalo  Belting  Works,   122  Washn. 

Ni- 

Bultalo  Mill   Supply  Co.,   240  Main. 


W.   A,  Caae  &  Son,  31  Mai 
Fairbanks  Co.,  210  Main. 
Timothy  GIngraa,, 


B.  Hoffeld  &  Co.,  a  Carroll.  D2— 
F.  C.  Howletl  &  Co.,  94  Pparl,  HI— 
Leech,   Hall  &  Kemp.  252  Main. 

C.  H.  McCutcheon,  IS  Ohio.        Fl- 
F.  H.  C.  Hey,  64  ColumbU.      Gi— 
peerless  Belting  Co.,   59  Terrace. 
Plumpers'  and  Bteam  Ftrs'  Supply 

Co.,  112  Exchange.  Dl— 

Revere  Rubber  Co.,  94  Pearl.  Kl— 
Walhridge  A  Co.,  392  Main.  D2- 
We«l  &  Co..  £92  Main.  CI— 

COHOBS.  N.  T.- 
Swcet  &  Doyle,  76  Mohawk  St.  Hl- 

NBW   YORK  CITY,   BOROUGH  OF 
BROOKLYN— 
John  Walker  &  Son,  SIO  Purman  St. 

NEW  YORK  CITY, 


UGH  OF 

MANHATTAN  AND  BRONX— 
Stephen    Ballard     Rubber     Co..    12S 


ChamL 

E.   H,  Behrlnger.  74  Warren  St. 
Boston  Belting  ""     '""  "--'-  - 


Reede  St. 
Randolph  Brandt,   3S  Cortlandt  3t. 


Allan  Carpenter.  lOS  N.  Moore  SI. 

Gl- 
Chaln  Belt  Co..  18  Cortlandt  St. 
Crescent    Belting    &    Packing    Co.. 

2S3  Broadway. 
Diamond  Rubber  Co.,  127  Duane  St. 
Eureka   Fire  Hose  Co.,  13  Barclay 


M.  J.  Fitzgerald,  58  Center  St.     Jl— 
The  Fraaae  Co.,  38  Cortlandt  St.  13— 
Graton  &  Knight  Mfg.  Co..  IIZ  Lib- 
erty St.  Al— 

Gtitta  Fucha  &  Knbber  Mfg.  Co., 
iiS  Duaoe  SI.  At— 

Imperial    Rubber   Co. 

A.   B.    Laurence,  113  Liberty  St, 

The  Link  Belt  Engineering  Co., 

Ci— 

Leonard  &  McCoy,  IIS  Liberty  St. 
EH— 

D.  Muavatly,  Jr.,  &  Co.,  «9  Center 

MInei-aliied  Rubber  Co.,  IS  Cliff  SI. 

L 

Montclalr    Rubber    Co..    123    Cham- 
bers St.  Dl— 
&    Machine 


84  Reade  St. 
Patterson,   Gottfried  &  Hunter. 
George  Rahmann  ft  Co.,  31  Ferr)- 


Chas.  A.  Schleren  &  Co..  U-6I  Fer- 
ry  St, 
ROCHESTER.  N,  Y,- 
MalhewR  &  Boucher.  SB  Exchange; 
Cross  Bros.  &  Co..  114  Mill.         Fl— 
Machinists'  Supply  Co..  301  Slate. 


Syra 


B   Supply  Co.,    Ltd,, 


CHARLOTTE,    N.    C— 

Textile    Mill    Supply    Co. 
AKRON,    O.— 

The  Akion  Belting  Co.,  ao6-ao8  S. 
Canal  St. 
CANTON.  O.- 
Aultman   Co. 


The   Bradford  Belting  Co..   Walnut 
&   2d.  Dl— 

The  A.  C.  Cattell  Co..  «M  Vine.  Li- 
Cleveland  Rubber  Works.  02  Race. 
Crawlev  &  Johnston.  520  Main.  Gl— 

Gilbert  Belting  Co.,  77  Elm,      N 

Hubbard,  Hall  &  Co..  105  E.  Peart. 

N 

Thn  E.  A.  Klnsey  (%.,  331  W.  4th. 

El— 

J.  H.  Kohmescher  &  Co..  120  B.  4tb. 

Hi- 

The    John     H.     McQowan     Co., 


Dl- 
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ma.  Furner  &  Co..  H3S  E^lrmount 


Elm.  Bl- 

Bevo^  Rubber  Co.,  EES  Main. 
Joe.    Sharp   Beltlog  A   Supply  Co., 


JulhiB  UihkAn  A  Co.,  1»  W.  Id.  U— 

Wlrtmin  Bros..  Xe  W.  Tth.  Nl— 

CLKVEI^AND.  O.— 

C.  O.  Bnrtlett  A  Co.,  4S-15  Center 
St.  Gl— 

BodlHeld  Belting  Co.,  24  S.  Water. 
HI— 

Cleveland  Oil  Extraction  Works,  IS 
Jennings  Ave. 

Cleveland  Belting  &  Machinery  Co. 

Cleveland  Belting,  Repair  A  Sup- 
ply Co.,  a  Long. 

Cleveland  OH  Kitractlon  Works, 
43  JennlnRB  Ave. 

E,  B.  Davldaon  &  Co.,  102  Superior. 

Manhattan  Rubber  Mfg.  Co.,  212 
Champlln.  CI— 

Mcintosh  Huntington  Co.,  118  Su- 
perior. Gl— 

N.  K.  Leather  A  Belting  Co.,  212 
Champlaln. 

Ohio  Rubber  Co..  209  Superior,  Fl— 


R.  A.  Wlllla 
COLUMBI"S 


CI— 
s  &  Co..  B5  S.  Water. 


Lndrews  &  Barnes.  45  W,  Broad 
St.  Jl- 

Capltal  City  Machine  Wks.,  120  W, 
Spring  St. 

Columbus  Supply  Co..  IGl  N.  High 


Star  Hardware  Co.,  710  Monroe  31. 
Ea- 
Toledo  Rubber  Co.,  The.  418  Sum- 
mit St.  II— 
M.   I.  Wilcox  Co..   The,  210  Water 
St.                                                        Dl— 
MUNCY.   PA.— 

Sprout,  Waldron  &  Co,  El— 

FUILADEI.FHIA,    PA.— 
Alexanrti-r  Br™>..  41U-J12  N.  3d.    Cl— 
C,  W.  Arny  &  Son.  K«  N.  Jd.      Gl— 
Harry   B.  Bell,  »)1  Church.  Jl- 

Jas.    H.   Bllllngton,    U3  Chestnul. 

El- 
ChoB.  Bond,  520  Arch.  11— 

Boston  Belting  Co.,  14  N.  4lh. 
Bowen  &  Hartln.  112  S.  2d.         HI— 
James  Boyd   &  Bro.,   14  N.  4th. 

U- 
CanthoB  Mfg.  Co..  146  N.  Zd. 
Barle  Belt  Co.,  IS  N.  Bth. 
William  ElHV    ■■        ~-  ■"    -■ 


3d. 

Philip  Hill,  15  N.  9lh.  L 

Hlmmelelu  A  Bailey,  Z  N.  Front 
St.  Jl— 

E.  F.  Houghton  A  Co..  240  W.  Som- 
oraet.  Dl— 

Lackey.  Hopkins  A  Perklne  Co..  136 
Chestnul.  II— 

Latta  &  Mulconruy,  1217  Market, 

El- 

B.  LevlchB  &  Bon.  TiO  Chestnut  St. 
Dl- 

LinV  Belt  Engineering  Co.,  Hunt- 
ing Pvk  Are.,  M.  P.  ft  B.  K., 
Hicetown. 

Main    Belting    Co.,    Bourse     A    1233 

Holtne    Malleable     Iron     Co.,     13«1 

Ridge  Ave. 
Montgomery  Bros. 
Joseph  C.   PauluB  A  Co..  415  Corn- 


Powell  A  Maddock. 

ReaCeln,    Clement   A   Co. 

Revere   Rubber    Co.    of   N.    Y.,     918 

Drexel  Bldg.  Gl— 

J.      E.      Rhoads      A      Sons,      Phi  la. 

SB  MnrkK.  Gl— 

Richie,  Crawford  A  Co..  «0  N.  3d. 

HI— 
ShulU  Belting  Co.,  US  N.  3d.      Cl— 


Town  A  Bro„  OTT  Market.  HI— 

Edw.  G.  Webb,  S8  N.  4th,  Cl- 

Wllllamaon  &  Cassedy,  526  Market 
St.  Dl- 

Wlie  A  Bailey,  Ft.  A  Race  Sis.  II- 
PlTTSBl'BG,  PA.- 
H.  L.  Chllds  A  Co.,  24B  Water  St. 

Dl— 

Prick  A  Lindsay  Co,,  200  Wood  St. 

Gl— 

Hanley-Rose       Belting       Co.,       G34 

8m  1th field  St.  El— 

Logan-Gregg  Hardware  Co.,  IS  7th 


309-311  Wat 


■  St. 


Dl— 


B  Rubber  Co..  2  Wood  St. 

Charles  A.   Schleren   A   Co.,  240  3d 
Ave.  Al— 

Scully^  B^J ting  A  Supply    Co..     301 

.   I-td.,  327 

El- 

F:;— 

Standard  Scale  A  Supply  Co.,  Ltd., 

211  Wood  St.  ai— 

Charles  A.  Turner.  14  Market  SI. 

8CRANTON.  PA  - 

C,   P,    Beckwlth    A    Co.,    7  Dime 

Bank  Bldg.  I 


I,  Google 
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W.    p.    Connell    &    Bona,    118    Penn 

KInfiBbiiry   &   Scrajiton.    310   Paul! 

Bldg. 
Scran  ton  Supply  &  Machinery  Co.. 
1.11  Wynmlnit  Ave.  CI— 

SOUTH  BETHLEHEM.   PA.— 

Bethlehem  FoundTy    &    Machine 
Co. 


Mill  St. 
CHAHLB8TON.    S.   C- 
'c  Barclay  Co. 


S.  B.  Buell,  S)  Morgan  Sq.  Ol~ 

HOt'STON,  TBX.- 
Bardtn-ShePtH  Electrical  Conatrue- 

tlon  Co..  1009  TcJiaa  Ave. 
Bprli>u-Cort'!8     Hardware     Co.,    802 
Prairie  Ave.  Dl— 

F.  W.  Heltman  &  Co.,  US  Main  3t. 
El— 
Srailh  Howard  Co.,  HO  Travis  St. 
BURIjINGTON,   VT.— 

1.  Hngar,  174  Collcse  St.      Jl— 


Bl— 

A.  H.  Gardner  Co.,  380  B.  Water 
St.  HI— 

Goodypar  Rubber  Co.,  382  E.  Wa- 
ter at.  Al— 

Horrmann  &  BlllinKs  Mtg-  Co..  M 
2d  St.  CI— 

Milwaukee  Leather  Belting  Co.,  ISG 


Bms. 

Wm.  F.  Mosaer  &  Son.  Allentown, 

Pa.  Dl- 

Vulcan   Iron   Works,    Wilkesbarre. 


Alllngton    &    Curtis     Mfg.     Co.,    81 
Wareham,   Boston,  Maas.  Fl— 

Allls-ChalmerH   Co.,    Chicago,    III. 

American       Blower     Co.,      Detroit, 

Mich.,  Chicago.  III..  New  York. 
American  Gaa  Furnace  Co..  23  John 

St.,  Now  York. 
Andrews     Se     Johnson     Co.,     26£'«a 

Washington  Clk.,  Chicago,  111. 
BachuB    Mrs-    Co..    174    Penn.     St.. 

Newark,   N.  J. 
A.  w.  Banister,  35  Wareham,  Boa- 

W.  Bayler  &  Sons,  Milwaukee.  Wis. 
Belknap  Motor  Co..    Portland,  Me, 

BetUehem    Fonndiy    &    Machliw 
Co.,  So.  Bethlehem,  Pa. 

The  Bonnot  Co..  Canton,  O.      Dl— 
Boston    Blower    Co.,     Hyde     Park, 


M,    C.  Bullock    Mfg.    Co..    UTS    W. 

Lake  St..   Chicago.   111. 
W.  J,   Carlln  Co..   New  York. 
Chnmplon    Blower    &    Forge    Co.. 


J.  S.  &  J.  M.  Cornell,  2eth  A  11th 
Ave.,  New  York.  Cl- 

F,  N.  Crane,  179  Market  St.,  New- 
ark. N.  J, 

Crosby  Steam  Gangie  &  Talve  Co, 
Boiton,  Mass. 

Dodge,  Haley  &  Co.,  ZIS  Rlgb.  Bo^ 


!   Works,   32  Oliver, 

Uoaton,       Mass.,       and       Kxeter. 

N.   H. 
Bymon-Svans  Mfg.   Co.,   42  Oliver. 

Boston.  Mass. 
Fuller  Co..   Detroit,   Mich. 
Garden  City  Fnn  Co..  Chicago.  III. 
Howell  &  Co..  Minneapolis.  Minn. 
Marietta  Fan  Co.,  Marietta.  Pa. 
MaH3fi.chuaettB    Fan    Co.,    83    State 

St.,   Boston,   Mass.  11— 

Mcl^ve.    Brooka   &  Co..   Scrantoa, 


Paul  Ave.,  Milwaukee.  Wis.     Gl— 
New    York    Blower    Co..    Bucyrus. 

O.,  38  Cortlandt  St..  New  York. 
Fl— 
Notdyke   &   Marmon   Co..    Indian- 
apolis, Ind.  CI— 
B.  P.  Relchlem  Co.,  New  York. 
P.  H.  &  F.  M.  Roota  Co..  Conners- 

vUle,    Ind.;    109   Liberty    St..    New 

York.  Ci— 

L.  M.  Runisey  Mtg.  Co.,  St.  I^uls. 

Mo.  Ci- 

st.  Loula   Blower   and  Heater  Co., 

16S£-lt30  N.  9tli  St..  Bt.  Ixiuis.  Mo. 
L.  Schulte  Co..  Philadelphia.  Pa. 
Bevmour  &  Whitlock.  a  Lawrence. 

Newark,  N.  J.  H3— 

SherlR  Mach.   Co.,   131    Water    St., 

Pittsburg,  Pa.  J 

Sommer  Electrical  Co.,  SI  Market 

St..  Newark,  N.  J. 
Sprague    Electric   Co..    SZi    W.    Mth 

SI.,  New  York. 
B.     P.     eturtevant    Co..     Jamaica 

Plain  Station,  Boston.  Mass.  Bl— 

Wm.   Todd  A  Co.,   Youngstown.  O. 

Cl- 

Wal worth  Construction  and  Supply 


L.  J.  Wing  Mtg.  Co.,  New  York. 
Young  Bros..   S20  Atwater   St.,   B. 
Detroit.  Mich.  la.-~ 

BOILBB  COHPOUKD. 
Pittabnig  Boiler  Scale  Keaoimit 


Co.,  Pittsbnig,  Pa. 


Linn  Iron  Works. 


jbyGoogIc 
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Means   A   Fulton   Iron  Works.   12— 

WiniamBon   Iron  Worka.  L 

LITTLE  ROCK,   ARK.— 
D,  R,  Wfng  &  Co, 

LOS  ANGELES,    CAL.— 
Baker   Iron   Works. 
Pulton  Engine  Worm.  Gl- 

Llowellyn    Iron    Works,  CI- 

Thomson   &  Boyle.  U— 

Union   Iron   Worka.  HI— 

SAN    PRANC13C0,    CAL.- 

Babcock  &  WUcoi  Co..  S2  First  St. 

Baker  &  Hamilton,  Pine  ft  Davis. 


.  C.   Moore  &  Co..   32  Flrat  St. 

Cl- 
lovplty  Iron  Worka.  Crocker  Bldg. 


Rlsdoii   Iron  &  Locomotive  Works. 

Howard  ft  Beale  Sis.  C 

Spi'lnKtleld   Boiler  &  Mfg.  Co.,  US 


Fremont  Bt. 
Union  Iron  Worka,  222  Market  St. 
A2- 


DHJNVER.  COL.- 


.  622  Mining  Bxch. 


tllatlng  Co..  1416  Pa.  Ave,,  N,  W, 
H.  Boswell  &  Co.,  122»  TthAve.,  B. 
Hubl>ar(l    Heating    Co..    SIS    F    St.. 


ATLANTA,   GA.— 

Atlanta  Machine  Works. 

Harrison  Safety  Boiler  Co. 
AURORA.  ILK- 


CHICAGO,   ILI^ 
Allls-Chalmers    Co..    ISth    &   Wash. 

Ave.,  Chicago,   III. 
Abendroth  &.  Root  Mtg.  Co. 

Wm.   Barngwanath,   «-B2  W.  Dlvl- 

Palrbanks,   Morse  ft  Co.,  Franklin 


nidg.    O.  C.  Barter,  Fres,;  J.  K. 
Boblnson,  V.  P.;  E.  R.  Stettlnula. 
Tress.;      J.     P-      Hheddoo.      Supt. 
Shops  at  Barberton,  O. 
R.   R,  Street  ft  Co.,  184  Wash.   St., 

Sullivan  Mach.  Co.,   M  N.  Clinton 


Denver  Engineering  Works,    Blake, 
Doty  &  De  Lange,  1424  Blake  St. 

Jeffrey  MfE-  Co.,  EqulUble  Bids. 

Ifoot    Improved    Water    Tube    Boll- 


PKOBIA.  ILL.- 
Joseph  Cody  &  Sons, 
McAleenan  Boiler  Co. 


QriNCY,    ILL.— 
Geo.  Buxman  & 

John  H.  Mlchelman.  1£I  W.  2d  St 


Ha- 
ws, Front  n. 


Welgele  Pipe  Works,   2S4B  Larimer 

Bt.  12- 

WeHt     Denver     Boiler     Works,     438 

Larimer   St. 
John  Young,  2245  Blake  Bt.  H— 

NAUGATUCK,    CONN,— 

NctiigHtuck  Mtg.  Co. 
NEW  LONDON,  CONN.- 


EAST    CHICAGO.    IND.- 
Penman  Tank  ft  Boiler  Wi 

EVANSVILLE,   IND.— 
Hell  man  Machine  Works.  1! 

St. 
Ferd  Holtz,  18-30  2d  Ave, 
Wm.   Pelz.   13  3d  Ave, 

INDIANAPOLIS,    IND.- 


,    DEL.— 
AdamH  &  Johnson. 
Harlan  ft  Hoi  lings  worth  Co. 


Remington  Machine  <! 


Chandler    ft    Taylor     Co.,     740    W. 

Wash.    Ave.  CI— 

Cruse  ft  Connaughton,  534  S.   Cap- 


D,tz..i!/Googlc 
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a  Rrle  i 
MUNCIE,  IND— 
Cnry  Crmler.  W.  Adams,  bel.  Colo 


Wks..  as  S.   Mul 

NKW  AiaANY.    IND— 

Charles     Hegewald    &    Co..    Water 

bet.  Stale  and  W,  Ist  St.         Gl— 

M.  Zler  &  Co..  Pearl  and  Oak  Sta. 

K2- 

RICHMOND.  IND,— 

ilnar,  Srolt  &  Co..  6th  &  WaahlnK> 


RlcLmund    Ua(Miln« 


WorkB.    S31-%3e 


Star    Holli^r   Works,    Ist    St.    Il   i 
Ave.  H 

DAVENPOKT.    lA.— 

W,  W.  Whitehead. 
MARRHALI/rOWN.    lA.— 
A.  K.  Shorthiil  Co..  2d  Ave..  B. 
Cor.   I, Inn. 
Ml' SC  A  TINE.  lA.— 


W,   B,  Caldwell  &  Co.,   Brandes  & 
Brook  B.  CI— 

Qileer,   Flak  &  Co.,  725  E.   Main, 

F2— 
Henry  Vogt  Mnchine  Co,  CI— 

NEW  ORLEANS.   LA— 
Bal>coi-k  ft   Wilcox  Co..  339  Caron- 
dolel  St.  Al— 

Brie  City  Iron  Works  at  Erie.  Pa.. 
Sll  Godchauz  Btdg. 
SHREVEPORT,  LA.— 

P.   PanionN,  301   Strand  St. 
PORTLAND,   ME.- 
Portland  Co.,  M  Fore  St.  Cl— 

M.  T.  Uwlnn.  r>»  Commercial  St. 
BALTIMORE,   MD.— 
Amos     Iron     Works.   341    EqultnMe 
BIdB. 


e  Co. 


d  Co. 

F.llirolt  MRi'hlni 

Rol>l.  Poole  &  e 

BOSTON,   MASS.— 

ClinidnKhnm   lioi 


Cl— 
Hanlaon    Safety    Boiler     Works,    77 

Oliver  St. 
Holmea    &    Blanchard,    M   Charles- 

Lldgerwood  Mfg.  Co.,  77  Oliver  St. 

Bl— 

CAMBRIDGE,  M, 

N.  Broadivny. 


EAST  BOSTON.  MASS.— 

Atlantic  Works. 

E.  Hodg%  ft  Co. 
HOLTOKE.  MASS.— 


ALPENA.  MICH.- 

John  Oliver.  Jr..  39  W.  OldHeld. 
ANN  AHBOK,   MICH— 


Brentian   Boiler  Works. 
BAY  CITY,    MICH.— 

Macklnnon  H(k.  Co, 
John  Mb  her. 
DETROIT.  MICH.— 
John    Brennan    £   Co.,    N 

Toledo   Ave.    and   24th 
BufTalo-Pltts   Co..    8.    B. 

~.  W.   of  Junction  Ave 


'.  Id 


Boiler   ( 


Jl- 


Dearli-.g  Water 
5^1  Grand  Rh 
Detroit  Range 

Detroit    Screw    Works,    49    Rlopelk 
St.  Dl- 

East  End  Boiler  Works.  11  St.  An. 
bin  Ave. 

.   Foundr.v 


:4th 


Stephen   Pratt.  N.  E.  i 

&  M.  C.  R.  R. 
J.  8pr-T  A  Sons.  1188  Rlv( 

The  3lHi>.iard  Foundry  Co.,  671  f 


I    Co..   212 


St.. 


Willis  C.  Turner.  411  Hubbard  Ave. 

Wray-Austln  Machinery  Co.,  ITI 
Woodbridge,    3.    W.  II— 

GRAND  RAPIDS.  MICH— 

Grand   Rapids  Steam   Engine  Co. 

Ariolph  Leitell  Iron  Worla.  ES— 
KALAMAZOO,   MICH  — 

Frank  H.  Buechner.  Ml- 

Ciark  Engine  &  Boiler  Co.  Gl— 
MANISTEE.  MICH,— 

Manistee  Iron  Works  Co.,  oor, 
Jones  &  Ashland.  Gl— 

I.inlon  BoWer  Works,  toot  of  Smith, 
MENOMINEE.    MICH,— 

Mennminee  Boiler  Works.  ISM  Og- 

MINNEAPOLIS.    MINN,— 
Amerii^Hn    Radiator  Co,.   EI3   Guar- 

tinly  BIdr  Al- 

Archamba    Heatlns   Co,.    Z19    8.    3d 

S(,  Jl- 

Crown    Iron     Works.    113    id    Ave,, 


Ml- 

Minneapolls  Iron  Works,  SOD  S,  4th 
St.  Ql— 

Moore  Heating  Co.,  704  S.  Stb  St, 

Ma- 
Otto   Gns  Engine  Works,   31S  S,  3d 
St.  Cl- 

J,  a.  Rolwrtson,  532  Guaranty  BIdg. 
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■WiniamH     Bros..     Lower     Nlcolet 

Island. 
"Woolt  Valve  Gear  Co.,  912  Guaran- 
ty   Bldg. 
ST.    PAUL.  MINN.— 

DavlB  Heating  and  Plumbing  Co., 

US  B.  4th  ai. 

Kenny  Brew.,  339  B.  «h  St.      P 

A.   L.  Ide  &  Sons,  m  E.  «h  St. 
George  R.   Morton.   109  Nat.    G.   A. 

Bank   Bldg.  N 

J.    G.    RobertHon.      WR     Manhattan 

BklB. 
Springfield  Boiler  and  Mfg.  Co..  408 

Manhattan   Bldg. 
Smith   Pork  Foundry  and  Machine 

Co..  11  Glinian  Blk.  HI— 

WatrouB    Eiiglna   Works   Co.. 


Robert  6 


VICKSBUBG,    MlSa, 

P.  J.  Foley  &  Sons. 

KANl """ 


Machinery  Mlg.  Co.. 

BG,  MI 
ley  &  S 
CITY,  1 


Gl— 
"19  B. 

L2- 

l'  &   Co..     1216     Union 

Darby  Kansas  City  Boiler  Works, 
mas  w.  sth  St. 

Fairbanks.  Morse  &  Co..  1217  Union 
Ave.  Bl— 

Great  Western  Mfg.  Co.,  1221  Union 
Ave.  Cl- 


12ur>  Unl 
ST.    LOUIS,   MO.- 
Green   Engineering  Co..  313  W.   »th 

St. 
Heine  Safety   Boiler  Co..   704  Bank 

of  Commerce  Bldg.  CI— 

Houston.  Slamwood  &  Gamble  Co.. 

811  K.  2d  St. 

John  Nooter.   818  N.  Main.       N 

John  O'Brien  Boiler  Wks.  Co..  11th, 

N.   W.   Cor.  Mullanphy.  CI— 

John  Rohan  &  Son  Boiler  Wks.  Co.. 

Lewis.  N.  W,  Cor,  Biddle.  HI- 
Michael  J.  Ryan.  1301  S.  Main.  K2- 
St.    Louis    Engineering     &    Supply 

Co..  706  Chestnut. 
Chas.    H.    Verbarg.   SS30  S.   3d   St. 


tl^TTE.  MONT.— 


OMAHA,    NEB.— 

Drake.  Wilson  a  Williams.    ,    I 

Om.iha  Boiler  Works. 
NASHUA.  N.   H.—  ' 

J.  J.  Crawford  A  Son.   1  &  6  E)en- 


Cyrus  Currier  &  Sons.  21  R.  R.  PI. 

El— 

W.  G.  A  G.  Greenfield,  Sth  c  Cross, 

Harrison. 
Hcwes     &     Phillips    Iron     Works, 

Orange  &  Ogden  Bts.  Ol— 

Lambert   Hoisting  Engine  Co.,   117 

Folnler  St.  G2- 


L.   J.    Lyons   &   Co..    U8-19a  -Com- 
merce St. 
Owen  McCabe,  195  Commerce  Bt. 

Pl- 
J.  a.  Mundy.  22  Prospect  St.  Dl- 
Seymour  &  Whltlock,  43  Lawrence 

„F 

Nation 

PATERBON,    N.   J.- 


aimuel  Bmlth  &  Son.  130 

Railroad 

Ave. 

F 

ALBANY,   N.   Y.- 

Alhany     BrnsH     &      Iron 

Co..    m 

Broadway. 

Patrick  F.  Green.  B7  Chu 

ch  St.    ~ 

Aaron   Nicholson,   11   Church   St! 

u- 

The     Skinner     &     Arnold 

Co..    aH 

Broadway. 

HI- 

J.  L.  Alberg 


Jell   f 


■  &  Son 


d  Water 


5  Blllcol 
■ka.   Nor 


K2— 


Buffalo    Engineering      Co.. 

Co.  Bk.  Bldg.  L. 

Buffalo  Ma<:hlnery  Co.,  24  Burwell 

Pi. 
William  Dempster.  24  Burwell  PI. 

II— 
Eagle   Boiler  Works.   Mary   &   In- 

Parrar  &  Tretts.  66  Perry.         CI— 

Howard  &  Roberts  Boiler  Wks.,  21 
Indiana.  II— 

Iroquois   Iron   Works,   17B    Walden 
Ave.  CI— 

A,  J,  Jrondohl,  Sfifi  Niagara. 

Lake  Erie  Boiler  Works,  Perry  and 
Chicago,  12— 

Nagle  Engine  &  Boiler  Works.  K30 
Elllcott   Bo. 

Oldman  &  Cousins,  29  Burwell  PI, 
Ma- 
Queen  Clly  Engineering  Co..  Perry 
cor.  Mississippi.  N 

Rlter   Bros.    &    Co.,    Mary   and    In- 
diana. 
DUNKIRK,    N.   Y— 

Brooks  Locomtlve  Works. 
NEW  YORK  CITY,   BOROUGH  OF 

BROOKLYN— 

Atlantic  "Basin    Iron   Works,    Sum- 
mit &  Imlay  Sta. 


Clonbrock    Stean 

Columbia  Engln 
Ham  and   Imla 

Christopher    Cu 
433  Green  point 

Boiler     Co..    240 
erlng  Works,  Wl~ 
n  Ingham    &     Son, 

P.  J.  Donohue  Sons.  108 
Joseph  Bnderlln.  Jr..  & 

Wallabout 
Co..  49  N. 

Franklin  Machine  &  Steam  Boiler 

Works.  IS  Franklin  St.  I 

J.  J.  Gllroy,  Foot  24th  St. 


Google 
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Hall  A  Hurlbert.   Foot  24th  St. 

N 

T.  L.  HiBSlnH,  38  Harrlaon  St. 

J.   H.  L.^yden,  227  Gold  St. 

LoRan    FnrrelL  &   Son.  &2  Cominer- 

clal    31. 
McCaldcn   Bros..   Foot   Klh   St. 
D.        J.  McNeil,  William  A  Iinlai' 

Manton  &  I^ong,  Foot  Court  St. 
Pioneer  iron  Works.    151     Wlllifun 


Alexander  Held,  |g_Cor 
John  Voyt  A  C 


,  Foot  27th  S 

..  ao  Frankltn 

Robert  While,  E;0  Smith  S 


NKW  YORK.  N.  T..  BOROUGHS  OF 
MANHATTAN  AND  BRONX— 
Abendroth    A    Root    Mfg.     COT.      99 


John  E 
Acme     Boiler     Co..    Willis   J 

iieth  St. 


DI— 


D.    Aheam    ft   Co.,    2S3  South   Bt. 

1.3— 
American  Radiator  Co.,  U  E.   20th 
St.  Al— 

American   Stoker    Co..    141    Broad- 
Ames  Iron  Works.  149  Broadway. 
Andrcws.    Phalon    &   Co..    241   West 

Engine  Co. 
:  Co, 
■   Mach.   Co..   S9 


Charles  Bthlen,  72  Trinity  PI.  N— 
■    C.  A.  Bennett.  120  Liberty  St. 
BlEclow   Co..  ^  Cortlandt  St. 
H.  J,  Bo<-s,  4ST  E.  13Sth  St. 
William  Boex.   493  E.  135th  St. 
Burhorn  &  Qranger.  9&  Liberty  St. 
G.  H,  Chasmar.  S9  Corllandt  St, 
ContesvlllB       Boiler      Works.      141 

Broadway. 
E.  N.  Cohelalr.  39  Corllandt  St. 
William    Co  I  line   Sons,    Foot   of   W, 

2lBt  St.  H2— 

Coiiover  Mfs.  Co.,  26  Cortlaiidt  St. 
P.    Dclany   &   Co..   S*  Liberty. 
P.  J.  Donahue's  Sons. 
Donegan  A  Swift,  li  Murray  St. 

HI— 


George  Franklin. 

Gna      Engine      A      Power      Co..    TJi 

Broadway,  Cl- 

Gem  City   Boiler  Co..  3»  Cortlandt 

Gorton  &  Lldgerwood  Co..  9«  Llb- 


B.    P.    Hampson    Co.. 


S  Broadwi 


HtUTlsburK   Mfg."  A~ "Boiler    Co..   .- 

Liberty  St. 
Harrison   Safety   Boiler    Works,   -■ 

Corllandt  St. 
Haascjtt  A  Pay  ton. 
Hawley  Down  Draft  Furnace  C-. 

39  Corllandt  St. 
Haielton  Boiler  Co.,  180  Liberty  Si 

Benry  Heather.  «!  Uth  Ave.     Kl~ 
Heine  Safety  Boiler  Co..  11   Broad 

Helpershausen     Bros.,      66      MangLr. 

St.  Gl- 

Herendcen    Hfg.    Co..    39    Cortlandi 


LIdgerwood    Mfg.    Co..    96 

SI. 
Robert  J.  Metiler. 
MUchell  Co. 
ThoB.  Mlrren. 
Model  Healing  Co..  S9  Cenl 


n  Works.  814  E.  9th  SI. 
El- 
1  Wks  ft  Dry  EK>ck   Co.. 


Co.,    52    Broad- 
Boiler  Works.  S.' 


Newbunfh  Sli 

Liberty  St. 
N,    y.   Central   Iron   Wka. 


N.    r.    Eleva 


r    Supply    A    Repair 


Julian    Nlcboll    A    Co..    138    Liberty 

D.  m.  Nichols,  2  Qouverneur  Slip. 

on  City  Boiler  Works,  39  Cortlandt 
St.  Cl- 

Olney  A  Worrln,  36  Dey  St.  II— 

D.  D.  Orvis  Boiler  A  Furnaco  Co. 
Oswego  Boiler  Works,  39  Cortlandt 

W.  il.  Page  Boiler  Co..  G8  Be^man 

Payne  Engineering  Co..  120  Llbert.v 

St.  LI— 

Walter  Pendleton   A   Co..   IT  Park 

Andrew  Phelps"  Sons.  29  West  St. 

Phoenix  Iron  Works  Co.,  lo  Cort- 
landt St. 
Qulntard    Iron    Works.    742    E.    l!ih 

Band  Drill  Co,  laS  Bnwdway. 


t  St. 


ci- 


r  ConieyUtg.  Co.,  £  Corllandt 

erta  Safety  Water  Tube  Boiler 

>,.  39  Cortlandt  SL 

^.   Rogers  A  Co..   42  Cortlandt 

i  Iron  Works.  81  Broad  SI. 
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Ruggles  Coles  Engineering  Co^  39 
Cortlandt  St.  Ka— 

Albert  Smith  &  Son.  69K  Uth  Ave. 
Fi-anclB  Stickler.  fi9  Bcehroan  St. 
Stirling  Co..  %  Liberty  St, 
SIrutherd,  WbIIb  &  Co.,  M  Cortlandt 


St. 


Tnorpe,  Piatt  &  Co..  97  Cedar  1 


U.    S.    Foundry   &  Machine  Co.,   W 

Cortlandt  SI, 
P.  A.  Verdon  &  Co.,  25  Pine  St. 
Bobert  L.  Walker. 
Walertown   Steam   Engine   Co..   39 

Cortlandt  81. 
Wlckes   Bros.,   95  Liberty   St. 
Woolston  &  Brew,  14  Broadway. 
F.  W.  Wright.  ISl  Worth  St.      HI— 
E,  B.  Van  Atta,  39  Cortlandt  St.  _ 
OSWEQO,  N.  T.-  _       „      ^, 

Klnesford      Foundry      &      Machine 
Works. 
ROCHESTER.  N.  T.— 
Robert  Bryaon.  165  Mill. 
Sidney  Hall.  175  Mill.  ,  .^       „ 

Rochester    Boiler   Works.    Ltd..   IS 

Rochester  Machine  Tool  Works,  S 
Frank.  „,  HI— 

Wilson  &  Dunn,  Foot  River, 
UTICA,  N,  Y.— 

AKRON,   O.—  „       .,.„„„ 

BrlggB  Boiler  WorkB  Co.,  IIS  Biuik. 

The    J.    C.    McNtdl    Co.,    Cor,    Cro- 
zler  and   Sweltser  Ave. 

Star  DrllllnB  Machine  Co. 
CANTON.  O,— 

Aultman  Co. 
CINCINNATI.    O.- 

Aultman  &  Taylor  Machinery  Co., 
or  MaJiBfleld  O..  93  Perrln  Bldg- 

The    Chaa.    Barnes    Co.,    200    Syca- 


Eoonomy    Machinery    Co.,    ^'S    E. 

The  Francis  Frltsch  Mfg.  C o  ,  Mc- 

Mlcken   Ave..    Dunlap   &   Stark 
The  I.  &  E.  Greenwald  Co..  720  B. 

Hannam-Bechtel     Circulator     Co.. 

118  W,    2d.  r« 

Robert  Jones  A  Co.  Dl— 

The  E,  A.  Klnsey  Co.,  SO.  W.  *^_ 

Laldlaw-Dunn-Qordon    Co.,     Pearl 

Lane  &  Bodley  « 
The     John     H. 

Central  Ave.  „        ~-'  . 

,.  ._     ^     Spiegel     Boiler     and 


Tank  Co..  Pearl  and  Lawi 

W.  D.  Norton.  Sth  and  Carr 
Oil  City  Boiler  Works  ot  Ol 

Fa..  342  Main. 
J.  K.  Rugg  &  Co..  SM  Main. 


Fl- 


inter.    tSl   W. 


n  Vla- 

Al- 


Vance  &  Love,  32B  W.  3d. 
CLEVELAND,   O— 
American  Shipbuilding  Co., 

Browiiell   &   Co.,   202  Superior. 
Cleveland    Steam    Boiler    Works,    9 

West. 
Erie    City    Iron    Works.    SOT    N.    B. 

Itfltenbach      &     GHess.    1618    Will- 
iamson   BIdg.  Jl- 

Rlver  Machine  &  Boiler  Co..  For- 
rest at  E.  R.  R.  ""— 

H.     B.     Teachout.     Forr 
R.   H. 

Variety  Iron  Works. 
COLfMBl'S.  O-  _ 

Eaton  Machine  Wka.,  S8 


GS- 

It    E. 
II— 


George  McArthur,  129  Meoks  Ave. 

MARIETTA,  O.-  _ 

Marletia  Boiler  Works.  Wayne  and 
Seventh.  „  „    ^"T 

Paltln  Bros.  &  Co.,  I24-12S  Second. 
Gl— 
H.  atrecker,  709  Fort,  U— 

NILBS,   O.— 

Niles  Boiler  Co. 

SPRINGFIELD,  O—  „ 

D.    L.    Casey    Machine    Co..    74    E. 

Washington.  Jl— 

Thos.   Roborls,   L.   S.   Bridge  E.  of 

The  Trump  Mfg.  Co.,  ]ufic.  C  C, 
C.   &   St.   L.    R,    R.   and   Green- 
mount  Ave.  El— 
STB U BEN V ILLS,    O,— 
A.  L.  Cady,   204  North. 
Robinson  &  Irwin.  610  Adams. 
TOLEDO,    O.— 
Adam   LooH,   139  8.   Earl  St.        Jl— 
R.  Reeves  &  Co.,  1009  Water  E 


Rlcard  Boiler  and   Engine    ' 
700  Water  St. 
WARREN     PA— 
warren  City  Boiler  Works. 

YOUNG STOWN,  O— 

Enteipriae  Boiler  Co, 

PORTLAND,    ORE.— 

National  Iron  Works. 

Wlllamet  Boiler  WorkH. 
ALLEGHENY.   PA.— 

Jno.  S.  Toune- 
BETHLEHEM,  PA.— 

Bethlehem  Boiler  Works.  PronI 
Northampton.    S.    B. 
BRADFORD,   PA.— 

Bovalrd    &    Seytang  Mfg.    Co. 
COLLEGEVILLE,    PA.— 

Roberts   Machinery   Co. 
MBADVILLE,   PA.— 

Phoenli  Iron  Works  Co, 


Jl- 


Coo>^lc 
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Atlas  Engine  Works.  15  N,  7th  Si. 

Babcock  &  Wilcox.  e4Z-«44-«6  Drex- 
el  BIdg,  Al— 

John  Balzley  Iron  Works.  614  S. 
Del.  Ave.  C2- 

Thos.  C.  BaMhor  ft  Co.,  eog  Har- 
rison BLdg. 

T    T,  Burchfleia  Co..  «1»  Arch  St. 

Biirham  &  Granger,  lOM  Stephen 
airard  Bids. 

Patrick  Carroll,  1J36  Mt.  Vernon 
St.  HI— 

orks,  701-2  Fl- 
Dl— 

'   Boiler  Co. 

Erie  City  Iron  Works.  803  Land  Tl- 
tie  Bldg. 

Chas,  W.  Ervlen  ft  Co.,  420  Mem- 
phis  St.  Gl— 

Edw.  J.  Ettlng. 

John    Fanning.   :92e   Boudlnot   8t. 

A.   B.  Farciuhar  Co..   Ltd. 

Horace  Frlck. 

Qnneral  Engineering  Co..  784  Swan- 


WiltlHin  Oilman  ft  Co..  lioe  I 


ach 


Henry  Ooldnpr  A  Son.  Taaker  St. 
Whr,  Del.  Blver.  Hl- 

A.  A.  Grlfflns  Iron  Co..  882  Phlla. 
Bourse,  Cl— 

Harrison  Salety  Boiler  Works.  17th 
bet.   Allegheny  Ave,  DI— 

Htlne  Salety  Boiler  Co..  001  Fidel- 
ity Bldg. 

John   Hennlng  ft  Bon. 

E.  A.  HIbbs.  Sd,  Arch  and  Race 
Sta-  1 

John    E.    Holmes   &   Co.,    612   Arch 

St. 
Howard       Foundry       &       Machine 

Works,   1M2  Ridge  Ave. 
William    Kare   Mfg.    Co..    Huntlng- 


Kenelngton    Machine    Co.,    fSZI  K. 

Lamprey  ft  white,  2«  Chestnut  St. 
Lebanon    Boiler   Works,    206   N,    4th 

W.  Barnet  Le  Van. 

John  Mc Adams.  E.  Susquehanna 
Ave,   Wharf.  12- 

UcGovern  &  Smith.  »M  E.  Lehigh 
Ave. 

McNeil   Boiler   Works.   1001   Chest- 


Pennsylvanja     Boiler    Works,     301 

Arch  St. 
Penn.  Range  Boiler  Co..  2010  K.  10th 


Bellly  ft  Fearon,  1154-5S  N.  3d  St. 

J.  ft  O.  Rich,  UD  N.  6th  St. 

BenJ.  T.  Scott.  206  N.  4th  St. 

Scott  Machine  Co..  2237  N.  Front 
St. 

L.  T.   Seyfert's  Sons. 

Issiac  A.  Sheppard  ft  Co..  Ith  ft 
Montgomery  Ave. 

Sheridan  ft  Co.,  1173  S.  9th  St. 

H.  B.  Smith  Co..  510  Arch  St. 

Standard  Co.,  831  Arch  St. 

Sterling  Water  Tube  Safety  Boiler. 
206  Bets  Bldg. 

Struthers,  Wells  ft  Co..  501  Fidel- 
ity Bldg. 

Thayer  ft  Co.,  642  Dreiel  Bldg. 

Thompson  Bros.,  112  Broad  St. 

Thompson  Iron  Wks.,  1825-1327  Cal- 
towhlll. 

Frank   Tooraey. 

Conrad  Wanner.  1460  N.  I>elhl   St, 

Robert  Wethcrill  ft  Co.,  133  Bets 
Bldg. 

Wllbraham  Bros. 

Wllfong  Bros..   6£d  c.   P..   W.   ft   B. 

Wllil-iniBOn  Bros. 
Martin  Zelgler. 
PITTSBURGH,    PA- 


Babcock  ft  Wilcox 

Bldg. 
Bovatrd   A   SeytanK   Mfg.   Co. 


Al- 


2d    Ave.  C3- 

John   Brennan   ft  Co.,    600    Times 

Bldg, 
Cahall  Sales  Dept..  541  Wood  St, 

Thomas     Carlln's     Sons     Co..      1600 

River   Ave.,    E.    A. 
•K.  J.  Carlln  Co..  fflO  Lewis  Bldg. 

El- 

Carroll-Porter  Boiler  ft  Tank   Co.. 

307  Penn.  Ave.  EJ- 

Fi'lck  ft  LlndsH]-  Co..  200  Wood  St. 

Ql— 

Geary   Water   Tube   Boiler.    3»   4th 

Harrison  Safety  Boiler  Work*.  Sli 

Lewis  BIk. 
Heine  Snfety  Boiler  Co..  93S  Lewis 

Blk. 
Iron  City  Boiler  Works.  !Oth  St.  ft 

Pike  St. 
William     M.    Kerr.      401     Ferguson 


August   Nultlnger,    8r.,    826   N.    4th 

John  Nlltlall,  17B  N.  5th  St.      HI— 

Oswego  Boiler  Works,  6  N.  6th  St. 

William  H.  Page  Boiler  Co.,  Thft 
636   Arch  St. 

Perseverance  Mtg.  Co. 

Parker  Engine  Co.  of  Cal..  Schuy- 
ler  C   Dalamater.     sates    agent. 


R.  Munro  ft  Son.  23d  ft  Smallman 
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PilUburBh  Gage  &  Sup.  Co.,  30»-aU 

Water  Bt. 
PKtBburarh      Loeomotlva      &      Car 

Works,   aoi  Beaver  Ave.,   A. 
William   B.    Pollock   Co.,    137  Park 

Bids. 
Porter    Foundry    &    Machine     Co., 

Ltd.,  1  Darrah  r 
S.  B.  Rheam  &  Cc 

Ry. 
Rlter 


43d  St.  &  A.  V. 

U— 

-Conley  Mfg.    Co.,    38    Water 

B.   Scalfe   &   Sons,   m   First 


Sheriff    Machinery    Co.,    131    Water 

at.  Ji- 

Somers.   Filler   ft  Clarke.    Ltd.,   327 
water  St.  El- 

Stlrllns  Co..   421  Water  St. 
Wlckes  Bros.,  45th  &  A.  V.  Ry. 
SCR  ANTON,  PA.— 
Dickson  M(k.   Co.,  Penn.   Ave..   C. 
Vine  Bt. 
SHARON.    PA.- 

W,    W.    ShlHlnK. 
TITU8VILL.B,  FA.- 

Tltusvllle  Iron   Works. 
WARREN,  PA.- 

Hammond  Iron  WorkB. 

Strouthers,  Wells  &  Co, 
WILKESBABBE,    PA.— 

Vulcan  Iron  Worka.  Bl— 

WILLIAM 8 PORT.   PA.— 

E.  Keeler  Co. 

S.  Morgaii  Smith  Co. 
CBKTRAL   FALLS,    R,    I.— 
Central    Falls   Boiler    Repair   Shop, 
IC   Maple   Ave. 
PROVIDENCE,    R.    I.— 

International    Power    Co. 
CHABLE8TON,   B.  C— 
Charleston    Boiler    and  Sheet    Iron 
Works,      Virginia     and     Clendeii' 

Charfeston  Iron  Works,  12S  Prltch- 
ard.  K2- 

J.  F.  BIley,  «8  South  St.  II— 

Riverside  Iron  Works,  Concord,  E. 
end  Hasrfl. 

Valk   &   Murdock   Iron   Works.   12, 
20  Hascll.  Fl- 

Charles  Ward.  South  Side. 
COLUMBIA,   S.  r 


Palmetto  Iron  Works.  1S02  Lincoln 

St.  Gl— 

Toyera  Engine  Works,   711  Gervals 


SALT   LAKE   CITT,    UTAH— 

Haynes  &  Bon. 

Samuel  Holmes.  Ml— 

BliBLINGTON,  VT.— 

W.  H.  1-ang,  Goodhue  ft  Co. 
A  LEX  AND  BI  A,    VA.— 

P,   F.  Gorman,  321  B.   Union  St. 
BICHMOND,    VA.— 

Richmond  I^oco.  St  Mach.  Co. 
SPOKANE,  WASH.- 

W.   P.  Scott.  „ 

Union  Iron  Works.  Fl— 

PARKBBSBITRG,   W.  VA,- 

Flsher  &  KooU,  20S  lot  Bt.      N 

BAU  CLAIBE,   WIS,— 

Eau  Claire  Mill  Supply  Co.,  402  Bau 


Palmetto  Iron  ^ 


K2- 


CHATTANOOGA,    TENN.— 
Casey  &  HedBes  Mtg.   Co.  Dl— 

Lookont  Boiler  &  Mtg.  Co.         HI— 
Welsh  &  Weldner. 

HOtTSTON.  TEX.- 
Hartwell  Iron  Works,  B.  8.  Willow, 
bet.  Baker  &  Allen.  II— 


>  St. 


Hl- 


MANITOWOC.  WIS.- 

Manltowoc   Steam    Boiler    Works, 

703  Quay  St.  Fl— 

MILWAUKEE,    WIS.- 


Allla- 


9    Co. 


1   Bros.,   2S7   VlrBlnla   Ave. 
Nl- 
Davls   Bros.    Mfg.    Co.,   B7S  Clinton 

J.    W.    Evlston   &   Son.   233  Oregon 

Logemann   Bros.,   282  Oregon   ^^ 

T.    L.    MpQregor   Boiler  Works,    221 
Oregon  St.  U— 

Mertes-Mlller   Co.,    2SB   Lake   St. 

e   Boiler    Co..    201   Oregon 

Dl— 

Structural   Co.,   718   Han- 


BOLTIMG  MACHIHERY. 


Barnard  &.  Leas  Supply  Co,,  Mo- 
line,   111. 

C.  O.  Bartlett  &  Co..  43-45  Center 
St.,   Cleveland.   O.  Ol— 

E.    M.    Freese   ft   Co.,    Gallon.    O. 


B.  F.  Starr  &  Co.,  North  &  Center 
Sta.,  Baltimore,  Md. 

Sprout,    Waldron    &    Co..    Muncy. 
Pa. 

BOOTS  FOR  ELEVATORS. 

Allla-Chalmers    Co..    12th    &   Wash. 

Ave.,    Chicago,    111. 
Aultman  Co.,  Canton,  O. 
Barnard  &   Leas  Mfg.  Co.,  Mollne, 

111. 

C.  O.    Bartlett    4  Co.,    43-45  Center 
SI.,    Cleveland,   O.  Gl— 

Bethlehem    Foundiy    Ac    Uschine 
Co.,  So.  Bethlehem,  Pa. 

Buhl    Malleable    Iron    Co..    Detroit. 
Mlt-h,  El— 
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H.   V,:   Caldwell   ±   6on   Co..   Chl- 

Dodge  Mtg.  Co.,  Mlahawaka.  Ind. 
Bl— 
rse  A  Co.,  Chlcagi). 


Link  Belt  Ensr.  Co.,  PkiUdelphU, 
P«.  Ci— 

Los-^rmann  Bros.,  28!  Oregon,  Mll- 

Tefiie^  ICf{.Co.,Coliimbiu,  0.  Ci— 

Nordyka  &.  Marmon,  Indianapolis, 
Ina.  CI— 

Walker  &  Elliott,  Wllmlnston.  Del. 
HI- 

Weller  Mte.  Co..  U8-12S  North  Ave.. 
Chicago,   111.  Gl— 

BOXES      (CONVEYOR,      ECCEN- 
TRIC,  JOURNAL,    STEP, 
TAKB  UP). 

Bnrnard  &  Leas  Mfg.  Co.,  Hollne, 

III. 
C.   O.   Bartlett   ft  Co.,   0-45  Center 

St..    Cleveland,    O.  Gl— 

Betbletwm    Foundry    &    Ihclune 

Co.,  So.  Bethlehem,  P«.       Gi— 
Dodge  Mfg.  Co..  Mlahawaka,  Ind. 


Logemann  Broa.,  282  Oregon,  Mil- 
waukee,   WIb. 

Nordyke  ft  Marmon.  Indlanapolla, 
Ind.  Cl- 

Reevee  Pulley  Co..  Columbus.  Ind. 
Dl— 

TapUn,  Rice  &  Co.,   Akron,  O. 

WeWer  MIr.  Co..  1075  W.  I5th  St., 
Chicago;  3!i  Dey  Bt..  Now  York. 

Wli>e  ft  Bailey.  Ft.  &  Race  Sta., 
Philadelphia,   Pa. 

BBICK  HACHINEKY. 


W.  STth  and  Wallace.  Dl— 

R.  E.  La  Dow  &  Co.,  1107  Chajnber 
ot  Commerce. 
INDIANAPOLIS.   IND.— 
Sam'l  B.  Gray.  KJiO  W,   Wash. 
Hensley.    ""  ' 


.  .    __.  .__    Lemcke 

Bidg. 
MUNCIE.    IND- 
J.  D.  Mock.  211  and  £<9  The  John- 
■on.  Jl- 

BOaTON.   MASS— 

MEfs.  Fnn  Co..  53  Slate  St. 
DETROIT,  MICH— 


ST.   LOIIIB,    riO.— 

The  Fern  hoi  ti  Brick  Machinery 
Co.,  lZH-ia6  Poplar.  D- 

ROM-Keller  Brisk  Mch.  Co..   915-918 

Holland  Bldg.  L 

BUCYRU8.  O.— 

The  Atneiican  Clay  Worktos  Ma- 

'  chlnery  Co.  CI— 

CANTON,  O.— 

The  Bonnot  Company.  Dl— 

CINCINNATI,  O.— 

Jonathan   Creager'a   Sons   Co..   tlS 

COLUMBUB.  C- 

TeSrey  Hfi.  Co.  Ci~ 

GALION.   O.— 

E.  M.  Freeae  &  Co.  Fl— 

LANCASTER.  PA.— 

W.  R.  Martin. 


PITTSBURG,  PA.— 
C.     W.     Raymond    Co.,     1519     Park 
Bldg. 

BRIQDETTIMG  MACHIIfKRT. 

Henry  8.  Mould  Co.,  Pittsburg.  Pa. 

BRDSBES    FOR    CEMENT 

PLANTS. 

Job.   Ij>y  &  Co.,   Ridge vllle.   Ind. 

BUCKETS   FOR   ELEVATORS, 

CONVEYORS,  ETC. 

AlliB-Chiilmera    Co.,    12th    &    Wash. 

Ave.     "•  ■ 
Barna 

111. 
C.    O.    Rnrtlett  ft   Co.,   O-B   Center 

St.,    Cleveland,   O,  Gl— 

Betblahem  Foundry  A  Bfachina 
Co.,  Sff.  Bethlehem,  Pa.        Gi— 

The  Bonnot  Co.,   Canton.  O.       Dl- 
H.  W.  Cnldwell  &  Son  Co.,  Western 

Ave.    &  nth   St.,    Chicago.    III. 
Central    Rubber  ft   Supply   Co..    23 

S.    Meridian,    Inaianapolla,    Ind. 

The  Contiacton'  Tool  Co.,  ii8  S. 
6th  St.,  Philadelphu,  Pa. 

Dodge  Mfg.  Co..  Mlahawaha.  Ind. 

The  Haywood  Co.,  8T  Cedar  St.. 
New  York.  N.   Y. 

Holmes  &  Blanchard,  SS  Charles- 
town,    Boston.    Mass. 

The  Jeffrey  Hfg.  Co.,  Columbiu, 
Ohio.  Ci— 

Link  Belt  Machinery  Co.,  CtaicaKO, 

ni.  Bi— 

F.  B.  C.  Mey,  64  Columbia,  Buf- 
falo, N.  Y. 

Nordyke  £-  Marmon  Co.,  Indian- 
apolis.   Ind,  CI— 

Pittsburg  Gauge  ft  Sup.  Co..  309-111 
Water  St..   PlClBburgh.    Pa. 

L.  M.  Rumse;'  Mfg.  Co..  St.  Louis. 


MACHINERY  AND  SUPPLIBS  FOR  CEMENT  PLANTS.    ■  693 

CASS-(DirHP,  DRTBB,  TEAHS- 
FEB,  ETC.) 

All Ifl-Ch aimers    Co.,   mh  &  Wash. 

Ave..  Chlca.Bo.  ill. 
The   Atlas   Bolt   and     Screw     Co.. 

Cleveland,  O.  Dl— 

Aultman  Co..  Canton.   O. 
F.    C.    AuBtln     Mfg.    Co..    Harvey. 


Dey    at.,  New 

I OFK.  Cl- 

Walker  &  BI|lott,  WlimlngtOD,  DeL 

Weller  Mrs.  Co.,'llB-m  North  Ave., 
Chloaso.  III.  ai— 

Wise  &  Bailey.  Ft.  &  Race  8ta., 
Philadelphia.  Pa. 

BUHK  HILLS. 

C.  O.  Bartlett  &  Co..  IMS  Center 
St.,  Cleveland.  O.  Ql- 

J.  II.  Day  &  Co..  1144  Harrison 
Ave..   Cincinnati.   O. 

Holmes  &  Blanchard,  36  Ctiarlefl- 
town,  Boston,  Mass. 

Nordyke  A  Mannon  Co..  Indian- 
apolis. Ind,  CI— 
'  Richmond  City  Mill  Works.  Rich- 
mond.   Ind. 

Chsa.  Rons  &  Bon  Co..  I(-!0  Btu- 
ben  St..  Brooklyn.  N.  T.       I- 

Sprout,  Waldron  A  Co..  Muney.  Pa. 

Sturtevant  Mill  Co..  MarrlBon  Sq., 

Boston.  Mass. 
Walker  &  Elliott.  WilnHngton.  Del. 


CABLE  TRAHWAT. 

AiliR-Chalmers      Co. 

WIb. 
Carle  C.   Bacon,   Havemeyer  Btitg.. 

New  York.   N.  Y.  Gl— 

Bethlehem    Foundry    Sc    Hachitie 
Co.,  So.  Bethlehem,  Pa.        Gi — 

Borden    &    Bel  leek    Co.,    «-50    Lake 
St..    Chicago.    111.  El— 

Dickson   Mfg.   Co..    Bcranton,    Pa. 
The  S.  Flory  Co.,  Bangor.  Pa.  El- 
Hazard  Mtg.  Co..  Wllkesbarre.  Pa. 

A.  Lesphen    &    Sons   Rope  Co..   9!0 
N.  Main  St..  SI.  LouIh,  Mo.      CI— 

B.  Poole   ft    Son   Co.,     Baltimore, 
Hd. 

Rawson  &  Morrleon  Mlgr.  Co..  Bos- 


CAR  HOVERS. 

The  Aultman  Co..  Canton.  O.    Cl- 
Barnard    &    Leas,    Mollne;    111. 
C.  O,  Bartlett   &  Co.,  «-45  Center 
St.,  Cleveland.  O.  Ql— 

Borden    &    SeUeck    Co..    48-50   Lake 


Falrlianks-Morse  Co.,  Chicagio,  111. 

BI- 

Mctnlosh   Htinllngton  Co..  118  8u- 


Co.,  So.  Bethlehem,  Pa.       Gi— 
Bethlehem    Foundrr    &    Hachin* 

The  Bonnot  Co..  Canton.  O.      Dl— 

J.  T.   Brill  Co..   Philadelphia,  Pa. 

Cham  be  rB  Broth  era  Co.,  62d  St., 
below  l.ancaBter  Ave..  Philadel- 
phia, Pa.  CI— 

Cleveland  Car  Co.,  Clrireland,  0. 


B:ieter   Machine 


orlts.    Plttaton, 


.  New 


B.  M.  Freeee  &  Co..  Gallon.  O.  Pl- 
Goodwln  Car  Co.,  M  5th  Ave..  New 

York. 

C.  W.    Hunt   &    Co..     West     New 
BrlBhlon.    New    York. 

The  Jeffrey  Mfg.  Co.,  Colnmbiia,  0. 
Ci— 

Arthur  Koppel,   68  Broad  81..   New 

York.  C 

IrfiRemann    Bros..    282    Oregon    81. 

MllwBukse.   Wis. 

t  &  Co..  S  Cortlandt 
irk.  Jl— 

Means     Foimdry    Sc     Machine  Co. 

Bteubenville.   O. 
Hilea   Mine   &   Hill   Supply   Co. 

Clereland  and  Nilee,  0. 

Preased    Steel    Car    Co..    Pittsburg. 

Pa. 
New   Jersey    Foundry   &   Machine 

Co.,   211  Cortlandt  St..   New  York, 

N.  Y.  N 

Ramapo      Iron      Works.      HH" 

N.  T. 
O,    L.   Sturbner.   ITS   3d   St..    Long 

Island  City.  N.  Y. 
Walker  &  Elliott,  Wilmington,  Del. 


HI- 


CASTINGS. 

All  Is- Chambers  Co..    12th    &   Wash. 

Ave.,    Chicago.    III. 
Aultman  Co..  Canton.  O. 
Earle  C.  Bacon.  Havemeyer  Btdg., 

New  York. 
Barnard  &  Leas,  Motlne.  III. 
Bethlehem    Fontidty    6c    Hachine 

Co.,  So.  Bethlehem,  Pa.        Gi — 


S*' 


Reeves  Pulley  Co.,  Columbus,  O. 

Dl- 
Webster  Mfg.  Co..  Chicago.  III.  CI- 


Cars 

Damp,  Dryer.  TrannliT  Cam, 
Etc  ,  Switches  and  Tumtabks. 

The  Cleveland  Car  Co. 

14S  Scraatoa  Ava.     CUvaUsd.  Oklo 
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Bethlebem  Steel  Co.,  So., Bethle- 
hem, Pa.  Ai— 

Dodge  Mfg.  Co.,  Mlshawaka.  Ind. 

Blanrpj'  Q,  FlagB  &  Co.,  Philadel- 
phia.   Fa. 

A.  A,  TrlfflnR  Iron  Co.,  6«  Center 
St.,  New  Tork. 

Heaa-Bnyder  Co.,   Masalllon.  O. 

TeSiey  ](fg.Co.,ColuiDbna,  0.  Ci— 

I.  G.  Johnaon  &  Co.,  9puyten  Duy- 

vll.   New  York. 
Lane  &  Bodley  Co..  Cincinnati.  O. 
Lima  Steel  Casting  Co..  Lima  .O. 
Mlltlken   Bros.,   U  Broadway.    Hew 

Toik. 
J.  a.  Mundy.  Newark,  N.  J. 
Paul    S.    Reeves    &    Son,    — 

phia.  Pa. 
S.  Morgan  Smith  Co.,  Tork.  Pa. 
Taplln,  Rice  &  Co.,  Akron,  O. 
Union   Mac,   Works,   Zanesvllle,   O. 
Walworth  Mtg.  Co.,   Boston.  Hass. 
White     Mfs.    Co.,    566   W.    31th     St., 

New  York. 

CBHEHT  HACHINERT. 

J.  R.  AliiuE  Co.,  75  Guernsey  St., 
Brooklyn,  N.  Y, 

American  Clay  Working  Machinery 

Co..  Biicyrus.  O. 
C.  O.  Bartlett  &  Co.,  Cleveland,  O. 
The  Bonnot  Co.,   Canton.  O. 
Chambers  Bros.   Co.,    Philadelphia. 

Cleveland  Car  Co.,  CltToUnd,  0. 

rx/dne   Manufacturing  Co.,    MIsha- 

waka.  Ind. 
W.  D.  Dunning,  Syracuse,  N.  Y. 


&^. 


Mill 

Newell  Mfg.  Co.,  Hew  York.  Ei— 

Kordyke  &  Marmon  Co..  Indlan- 
apoUfl,  Ind. 

Raneome  &  Smllh,  Brooklyn,  N.  Y. 

WilllamB  Patent  Crusher  &  Pulver- 
izer Co.,  St.  Louis.  Mo. 

Cleveland  Car  Co.,  Cleveland,  0. 

Ii— 

I    &    Co.,    C6     Maiden 


F,    L, 


CLINKER  COOLEBS. 
C.  O,   Bartlelt  &  Co.,  «■«  CeDter 

St..  Cleveland.  O.  Ol— 

The  Bonnot  Co.,  Canton,  O.      I>1— 
Betblebem    Foundry    9t   Maclii— 

Co.,  So.  Bethlehem,  Pa.         &i — 

Wm.   F.   MoHser  &  Son.  AlIentinrD. 

Pa.  Dl— 

F.    L.   Smidth     &    Co.,     «    HaKleo 

Lane,    New   Tork. 
R.  R.  Street  &  Co..  1S4  Wa^    St., 

Chicago.   III. 
Vulcan    Iron    Works,    Wllkecfaajre. 

Fa.  Bl— 

CltTTCHES. 
Altls-Chalmers   Co.,   I2th   &  Wa^ 

Ave.,  Chicago.  III. 
American    Clay    Working  Machln- 

ery  Co.,   Bucyrus  and   Wllhmsta- 

by,  O,  CI— 

American     Tool   &   Machine     Co.. 

Boston,  Hass. 
American  Trust  Drill  Co..  lacoala. 

N.  H. 
Automatic     Friction     Clutch     Co., 

Erie,   Pa. 

Bethlehem    Foundry    &    ] 
Co.,  So.  Bethlehem,  Pa. 

E.  W.  B"~  '■-      "--  —  ■—- 
Brlghtm 

Ohio. 
Crowell  Clutch  &  Pulley  Co.,  Wenl- 

fleld.   N.   J. 
Dodge  Mfg.   Co.,    MIshawaka.    Ind. 
BI- 
The  Eastern  Machinery   Co..   New 

Haven,   Conn.  HI— 

Falls  Rivet  A  Machinery  Co..  Cuy. 

ahoga   F^IlH.    O.,    and  2d6   Fulton 

St..  New  York.  D3— 

Falrhanks,  Morse  Co..  Chicago.  Ill, 
Bl— 
Upss,  Snyder  &  Co..  Masslllon.  O. 
Hill  Clutch   Co.,   Cleveland,  O. 
Jones   &     Laughllns.   Ltd.,     Plcts- 


Jacobaon  Machine  Mfg.  < 

---.   Pa. 


Link  Belt  Engineering  Co.,  Hice- 
town.  Pa.,  and  49  Dey  St.,  New 
Tork. 

F.  H.  C.  Mey,  64  Columbia,  Hew 
York. 

Nordyko  &  Marmon.   Indianapolis. 

Nordberg   Mfg.     Co.,     Milwaukee. 

PIttabnrg  Gauge  &  Supply  Co..  309- 
Wl   Water   St..    Pittsburg,    Pa. 

Reeves  Pulley  Co.,   Columbus.   Ind. 
Dl— 

Wm.  Sellers  &  Co.,  ISOO  HamlHon 
St.  Philadelphia. 

John    Simmons    Co.,    New    York. 

Sheriff  Mac.  Co..  131  Water  St. 
Pittsburg,    Pa.  12- 

Sklllln  &  IMchards  Mfg.  Co..  Chi- 
cago.   111. 

B,  Morgan  Smith  Co.,  Tork.   Pa. 

Southwnrk  Foundry  ft  Machine 
Co..    Philadelphia. 

:   Sleeve   Pulley   Works,    Brie. 


Taplln,  Bice  A  C 


,  Akron,  O. 
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Walker  £  Elliott,  WllmlnKton,  Del. 

HI— 

Webster  titg-  Co.,  1»75  W.  Utb  St.. 

Chlcapo,   ni.  Cl- 

Weller  Mfg.  Co.,  118-138  North  Ave., 

ChlCRfTO,    111.  Ol- 

Whltman  Mtg.  Co.,  Garwood,  N.  J.. 

and  W  Cortlondt  St.,  New  Tork, 
Wl<ie  A  Bailey,     Ft.  &  Race    Sis., 

Philadelphia.  Pa. 

COAL  HANDLING  HACHIKBRT. 


Borden   &   Selleck   Co.,   48-50   Lake 

St..  Chicago,   111. 
Dodse  MfK.    Co.,    Ulshawaka,   Ind. 
Exeter  Mac.  Works,  Pltlaton,  Pa.. 
C,  W.  Hunt  Co..  West  New  Brtght- 

on.  New  York. 
Jeffrey  Hfs.  Co.,  1315  Honadnock 

Bldg.,  Chicago,  111.,  and  Colom- 

bui,  0.  Ci— 

C.  W.   I.eavltt  &  Co.,  IS  Cortlandt 

Link  Belt  Hachineiy  Co.,  Cor.  W. 
Sgth  and  Stewut  Ave.,  Chicago, 
UI.;  Nicetown,  Philadelphia,  39 
Dey  St.,  Mew  York. 

N- 
RawHon   &  Morrison  Mfg.   Co.,  Zi- 

49  Main   St. 
Roblna   Conveying   Belt   Co..   Park 

Bow  Bldff,,  New  York. 


Contraetois'  Tool  Co.,  iiB  S.  6th 
Stq  Philadelphia,  Pa. 

Drake  StatirtapiJ  Machine  Works, 
'.as.  3f<a  W.  Jackson  Boulevard, 
Chicago,   III.      __     ^       H^- 


COHCRBTE 

The  American  Clay  Working  Ma- 
chinery   Co.,    BucyruB.    O.         CI— 

C.  O.  Bnrtlctt  &  Co..  fi  Center  St.. 
Cleveland,    O.  Ql— 

Buffalo  Eng.  Co.,  9  Erie  Co,  Bank 
Bldg.,   Buffalo.   N.  T. 

Juo.  F.  Byers  Machine  Co.,  Raven- 


ThoB.    Carlin-B   Sons  Co.,   386  River 

Ave..  Allegheny.   Pa. 
Chnmbeis  Bros,  Co.,  52d  St.,  Below 

Ljtn  caster      Ave..      Philadelphia. 

Pa,  CI- 

Wm.   Wirt  Clarke  A   Son.   115    Qay 

St.,  Baltimore.  Md. 
The  Cockbiim  Barrow  &  Machine 
h  St.,  Jersey  City.  N.  J. 


The  ContractoiB'  Tool  Co.,  118  S. 


W.  D.  Dnnnins,  SyiacnN,  N.  Y. 

Di— 

Fairbanks,  Morse  Co..  Chicago,  ill. 

Bl— 

PiBher  &  Saiton,   123  G  SI.    N.   E.. 

Washington,  D.  C. 
The    Hughes   Mfg.    Co..     Hamilton. 

IroquolB  Iron  Works.  ITS  Walden 
Ave..   Buffalo,    N.  T. 

The  Jeffrey  Hf g.  Co.,  Colnmbni,  0. 
Ci— 

Kaltenbach  &  Grlean.  161B  William- 
nou    BIdg..    Cleveland.   O. 

UcKelvey  Concrete  And  Machin- 
ery Co.,  1306  Sectuity  Bldg., 
Chicago,   111. 

Wm.  F.  Mosser  &  Son.  . 

Pa. 
New 


Nordyke&MHrmon  Co..  Indianapo- 
lis.   Ind.  Cl— 

Jloneer  Iron  Works.  IBl  William 
St..   Brooklyn.   N.   Y. 

Bobt.  Poole  &  Son  Co.,  office  and 
works  Woodbury  Station,  Balti- 
more, Md.  Branch  ofllce  £3S  E. 
German   St.,    Baltimore,   Md.   Cl— 

Rnnaome  &  amith  Co..  IT-19  9th 
St.,  Brooklyn.  N.  Y. 

Robins  Conveying  Belt  Co..  13-21 
Park  Row,  N.  T. 

Chas.  Rnss  ft  Son  Co.,  16-20  Steu- 
ben,  Brooklyn.   N.  T. 

Julian  Scholl  &  Co.,  128  Liberty  St., 


Net 


JS- 


T.  L.  Smith,  134   lotb  St.,  Hil- 
wgokee,  Wia. 

Turner.      Vaughn     ft      Taylor   Co.. 

Cuyahoga  Fa  I  Is.  O. 
Walker  *  Elliott,  WItmlnglon,  Del. 
HI— 

COnVBTnfG  HACEIHSRY. 

(See  Also    Elevating  and     Hoisting 

Machinery.) 

AlllB'Chalmers    Co.,    12th    ft  Wash, 

Ave.,  Chicago,  111. 
American  Tool  &  Machine  Co.,  108 

Beach   St..   Boston.  Mass. 
The  Aultman  Co..  Canton,  O.     Cl— 
~     "e  C;  Bacon.  Havemeyer  BIdg.. 


Barth  Mfg.  Co.,  Milwaukee,  Wla. 
C.    O.    Bartlett   &   Co.,   «-«   Center 
St.,    Cleveland.    O.  Gl— 

Bethlehem    Foundry    &    Machine 
Co.,  So.  Bethlehem,  Ps.  Gi— 

The  Bonnot  Co..  Canton.  O,         Dl— 

Borden    &    Selleck   Co.,    48-60    Lake 

at.,    Chicago.    111.  El- 
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Bi'own  HolHtlnc  &  Conveying  Ua- 
chlne  Co.,  Cleveland.  O.  Al— 

Bnhl    Mnlli-able    Iron    Co.,    Detroit, 


Reeves  Pulley  Co..  Columbus,  Ind. 
Ol- 
I   Conveying   Belt   Co..    13-Sl 


Pa.* 
Car«on  French  Machine  Co..  Bos- 

Chaln    lleltCo.,    Milwaukee,     Wis., 

&  16  Coitlandt  St.,  New  York. 
Ctlmiut  Road  Machine  Co.,    Mara- 


DodgG^MfK.  Co.,  MlHhawi 

Durolile  Wire     Rope  Co:,      Boston, 

M..=a. 
Exeter    Machine   Works,     Plttalon. 

Pa. 
Fairbanks,  Morse  Co.,  Chicago.  III. 
Bl— 
S.  Flory  Mfg.  Co.,  Bangor,  Pa.  E2— 
Frlck    Co.,    Waynesboro,    Pa. 
Good  Roads  Machine  Co.,   Kennett 

Hq.,    Pa. 
Geo.    D.    QrannlB,    Syracuse.    N.    T. 
Fred  Grotenrath,  111  W.  Waler  St.. 

Milwaukee. 
Hotmea  &    Blanchard,  3£    Charles- 

C.   W.   Hnnt    &  Co.,   4B    Broadwa.y. 

New  York, 
The  Jeffrey  Hf g.  Co.,  Colwnbus,  0. 
Ci— 

Kaltcnbnch  &  Grless,  1618  William- 
son Bldg.,  Cleveland,  O. 

King  Bridge  Co.,  Cleveland,  O. 

Chan.  C.  Klein,  Marshall  &  Cam- 
bria at 3.,  Philadelphia,  Pa. 

A.  Lcschfin  ft  Sons  Rope  Co.,  920 
N.  1st  St..    SI.    LoulH,   Mo. 

Lidgerwood  Mfg.  Co.,  M  Liberty 
St.,   New  York. 

Link  Belt  Machinery  Co.,  W.  39th, 
S.  £.  COT.  Stewart  Ave.,  Chicago; 
Nicetown,  Pa.;  49  Dey  St.,  New 
York.  Bl— 

Macomber  ft  While  Rope  Co.,  IB  S. 
Canal    St.,   Chicago,    111. 

F.  H.  C.  Mey,  64  Colnmbia,  Buf- 
falo, N.  Y. 

John   A,   Mead   Mtg.   Co..  3  Broad- 
way. New  York. 
Mine  &  Smelter  Supply  Co.,  Denver, 

Pa. 


Nelsonvllle  Foundry  &  Machine 
Co..   Nelsonvllle,   O. 

New  Jersey    Foundry    &    Machine 

Co.,   26  Cortlandt  St.,   New  York. 

N 

Noriiyke  &  Marraon  Co.,  Indian- 
apolis. Ind.  CI— 

Noiman  &  Evans,  I.ockport,  N.  Y. 

RawBon  A  Morrison  Mfg.  Co.,  Cam- 
brldgeport,  Boston,  Mass.,  and  11 
Broadway.  New  York. 


Webster  Mtg.  Co.,  1015  W.  l&th  St., 
Chicago,  111.,  and  3S  Dey  St..  New 
York.  CI— 

Weller  Mfg.  Co.,  118-128  North  Ave.. 
Chicago.    111.  Gl— 

Whitney  Iron  Works  Co.,  New  Or- 
loai;s,  La. 

wickes  Bros.,  Saginaw,  Mich. 

Wise  &  Bailey,  Ft.  and  Race  StB,. 
Philadelphia,  Pa. 


Adrian  Brick  A  Tile  Mach.  Co.. 
Adrlun,  Mich.  L 

Allls-Chalmers  Co.,  12th  ft  Waah. 
Ave.,   Chicago,  III. 

American  Clay  Working  Machin- 
ery Co..  Bucynis  and  WIllouKh- 
by.  O.  CI— 

A.  J.  Armstrong,  W.  S.  Summit. 
bet.  30th  and  Hat  St.,  Kansas 
City,  Mo. 

The  Aultman  Co..  Canton,  O.    CI— 

P.    C.    Ai;stln     Mtg.    Co.,    1218,    315 


,     ChlCB 


CI— 


Earlc  C.  Bacon.  Havemeyer  Bids.. 

New  York.  N.  Y.  Ql- 

The  IJnllcy-I.ebby  Co..  Z13  Meeting 

St..  Charleston,  S.' C.  Fl— 

C.    O.    Bartlett  ft   Co..   43-1G  Center 

St.,    Cleveland,   O.  Gl— 

Blake    Rock    Crusher   Co.,    32d   and 

Smnllman  StB.,  Pittsburg,  Pa. 

Bradley  Pulveriser  Co.,  ga  State 
St.,  Boaton,  Maaa,  P 

Bethlehem  Fanndry  St  Machine 
Co.,  So.  Bethlehem,  Pa.         Gi^ 

The  Bonnot  Co.,  Canton.  O.        Di- 
li. Brewer  ft  Co.,  Tecumseh.  Mich. 
(clay).  Gl— 

C.  G.   Buchanan.    141  Liberty    St., 


low  Lancaster  Ave.,  Philadel- 
phia, Pa.  CI— 

Climax  Road  Machine  Co..  Mara- 
thon,   N.   Y.  FS— 

Colyer  Bros.,  Grand  Ave.,  cor.  nth. 
Kansas  City.  Mo.  Fl — 

Jonathan  Creagcr's  Sons  Co..  115 
W.  3d  St.,  Cincinnati,  O. 

Geo.  V.  Cresson  Co.,  Philadelphia, 
Pa. 


Dickson   Mtg.    Co.,    Scranton.    Pa. 

Drake  Standard  Mac,   Works.   98- 
200  W.  Jackson  Boul.,  Chicago.  III. 
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Foundry    &  Machine     Co., 

Havemeyer  Bldg.,  New  York. 
E.  M.  Freeoe  &  Co.,  Gallon,  O.  Fl- 
Oood  Roada    Machinery  Co.,    Ken- 

nett     Square,    Pa..  K  B.     Market, 

Boston.  Mass, 
Hen<]rlcli    Mfg.      Co,,      Cartiondale, 

Pa.   (coal.)  Dl— 

Holmes      &     Blanchard 

Char  lest  own,    Boston,    Mi 
J.  H,   HouBhton,  n  Oliver 


II— 


L 

,   Stanwood  ft  Gamble' Co., 

811    N.    2d  St.,   St.   Loula,    Mo. 
C.    W.    Hunt    Co.,    «   Brodway,    N. 
T.    {coal.)  CI— 

Th«  Jeffrey  Mfg.  Co,,   Colnmbua, 

0.,  4     ~      "■     "       "    •      " 

Kent 

York. 
Stephen  R.  Krom,  113-115 

St.,   Jersey  City,  N.  J. 


Wm.  R.  Martin  Iron  Works.  Lan- 
caster,   Fa, 

R.  Mi^Cully.  Philadelphia.  Pa, 

Geo.  T.  Mcl.authln  Co.,  120  Fulton 
St..    Boston.   Mass.  Fl— 

Newall  Mfg.  Co.,  New  York. 

J.  T.  Noyes  Mfg.  Co.,  BuSalo. 
N.  T. 

D.  W.  Pratt,  fll  and  21!  Lucaa 
Ave. 

Raymond  Eros.  Impact  Pulv.  Co., 
Monad  nock   Blk..   Chicago,    111. 

C,    W.    Raymond    Co.,    Dayton,    O. 

Robins  Conveying  Belt  Co.,  16  Park 

Row,  New  York. 
Julian  Scholl  &  Co.,  1»  Liberty  St., 

New  York.  Jt- 

F.     L.  Sroldth    ft  Co..  «6    Maiden 

Lane,  N,  Y. 
Sprout,  Waldron  &  Co..  Muncy,  Pa. 
Stevenson     ft   Co.,    Wellsvllle,     O. 

Sturtevant      Mill     Co.,      Harrison 

Square.  Boston,  Maos. 
Taplln.    Rice    &    Co..    Akron,    O. 

Vulcan  Iron  Works.  Wllkeebarre, 
Pa,  Kl- 

Walker  &  Elliott,  Wilmington.  Del. 
HI- 

The  West  Pulv.  Maoh,  Co..  220 
Broadway,  New  York. 

The  Williams  Patent  Crusher  ft 
Pulveriser  Co.,  Broadway  and 
Montgomery  Bts..  St,  IJoulB,  Mo.    - 

Toung-Brennan  Crusher  Co,,  111 
Hancock  St..   Brooklyn,   N,   Y. 

CBUSHING  KOLLS. 

AlllB-Cholmers  Co.,   llth  ft  Wash. 

Ave,,  Chicago.  Ill, 
Earle  C.  Bacon,  Havemeyer  Bldg., 

New  York,  N.  Y.  Ql- 

C.   O.    Bartlett   &   Co.,   43-43  Center 

St.,  Cleveland,   O.  Gl— 

The  Bonnet  Co.,  Canton,  O.  Dl— 

Bradley  PulTeriier  Co.,  91  State 
St.,  Boston,  Haw.  Ei— 

24 


ThOB.  Carlln'a  Sana,  Allegheny.  Pa. 

Chambers  Bros,  ft  Co..  62d.  below 
Lancaster  Ave.,  Philadelphia,  Pa, 

Jonathan  Creamer's  Sons  80.,  116 
W.  3d  St..  Cincinnati,  O. 

Geo.  V.  Cresson  Co..  ISth  &  Alle- 
gheny Ave.,  Philadelphia,  Pa,,  ft 
141  Liberty  St.,  New  York, 

Good  Roads  Mac.  Co,,  " 


Jeffrey  » 


t  Mill  Co.,  Harrison  Sq.. 


DREDGES  AMD  SBOVE^.S. 

The    BucyruH    Co.,    South    M!!wau- 

BuRalo  Kng.  Co.,  1  Erie  Co.   Bank 
Bldg.,  BuRalo.  N.  Y. 


The  Contiactors'  Tool  Co.,  118  S. 
6tli  St,  PhiUdelphia,  Pa. 

8.     Flory    Mfg.     Co.,    Bangor,     Pa. 

El— 

The    Hayward    Co,.    »T    Cedar    St.. 


1  Works,  Bay  City.  Mich. 


Marlon  Steam  Shovel  Co.,  Marlon. 
O. 

Osgood  Dredge  Co..  37  State  St.,  Al- 
bany, N,  T. 

Theo.  Smith  &  Soiu  Co..  Jersey 
City,  N.  J.  El- 

Jobn  Souther  ft  Co..  IS  Postofflce 
Square,   Boston,   Mass,  Fl— 

The   New    Automatic    Shovel    Co.. 

Toledo    Foundry    ft    Machine 


DRILLS  (See  Rock  DrUIe). 

DRYERS— ROTARY  AITD  TUN- 
NEI^FOR  BRICK,  COAL  AND 
STONE. 

All  Is- Chalmers    Co..    12th    ft   Waah. 

Ave.,  Chicago.  111. 
J.  R.  Alalng  Co.,    75    Ottemaey, 

Brooklyn,  H.  T.  I 

S.  H.  Alslp.  Betlevllla.  III. 

American  Blower  Co.,  Detroit, 
Mich. 

The  American  Clay  Working  Ma- 
chinery Co..  BucyruB,  O.  CI— 

Earl   C.   Bacotv   Havemeyer  Bldg., 


Nev 


ai- 
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C.   O.    Bartlett  A   Co.,   43-fi  Center 
Bt..  Cleveland,  O.  Ql— 

Betblcliem    Fotmdry    &    MachiiM 
Co.,  So.  BetUelieiii,  P«.       Gi— 


Robins    ConveylnK    Bell    Co.,     13-3 

Park  Row,  New  York.  N.  T. 
Sproul.  Waldran  A  Co..  Money.  Pa. 


BuKaio   Forge  Co.,    Buffalo,   N.   T. 

Chambers  Brothara  Co.,  62A  St.,  be- 
low Lani^aater  Ave..  Philadel- 
phia. Pn.  Ctt— 

CleTSland  Cat  Co.,  Cleveland,  0. 

Jonathan  Creagers  Sons,  115  W.  2d 

Bt.,   Cincinnati,   O.   (brick). 
The    F.    D.    Cummer    A    Son    Co., 

Cleveland,   O. 
Harrison      Batety      Boiler      Works, 

Philadelphia,   Pa. 
Iroquois    iron    Works,    178    Walden 

Ave.,  Buffalo,  N.  T.  CI— 

Jcffrev  MfE.Co.,Colvmbiu,  0.  Ci — 
Stephen  R.  Krom,  113-116  Plymouth 

St.,  Jersey  City,  N,  J. 
Uass,  Fnn  Co.,  G3  State  St.,  Boston, 

Mass. 
Rot)l.    G.    MnQann,    The    Rookery, 

Chicago.  111. 
Wm,  F.  Hosaer  A  Son,  AUentdwn, 


RuKKl^B- Coles  Engin«erlDK  Co., 
39  Cortlaudt  St,  New  York. 

Ka— 

B.  F.  Sturtevant  Co.,  Jamaica 
Plain  Station,  Columbia  Bldg.. 
Boston.   Mass. 

Tbe  Tncney  Drier  Ca,  Loniarille, 


Iron    Works.    WIlkeBliarre. 
Bl— 


VulCL- 

Pn. 
The    West    Pulv.    Machine 
Broadway.  N.  T. 

The    WilllaniB    Patent    Crusher    & 

Pulveriser     Co..     Broadway     and 

Montgomery  Sts.,   St.    Louis,   Mo. 

II- 

DOMP  WAGONS  AND  CARS. 

BarnHfd  &  l,eaa,  Mollne.  111. 

Cleveland  Cat  Co.,  CleveUnd,  0. 
Ii— 

Hileg  Mine  «ad  Uill  Supply  Co., 
Cleveland  and  NUet,  0. 

Nordyke    A    Marmon    Co..    Indian- 
apolis.   Ind.  CI— 

Watson  Wagon  Co.,   Canastola,    N. 
Y. 

DUST  COLLECTORS. 

Allls-Cbalmero   Co.,   12th  A   Wash. 

Ave..  Chicago,   111. 
C.  H.   Glfford  A  Co.,  135  N.  Sd  St., 

Philadelphia,  Pa. 
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Uovard  St.  Gl— 

General     Electric    Co.,     110$     Claua 
Hpreckles   Bldg.  Al— 

HenoB  A  Dabl,  31  Main  St. 

Impey  Bros.,  921  Market  St.    N 

J.    M.    Klein    Electrical    Works.    4Zl 
Montgomery  St.  Il-~ 

Pacinc  Electric  Motor  Co.,  ISS  Jes- 
sie St.  L 

D.  D.  Waas.  3«  B,  South  St.         Jl— 

Western    Ught   &   Power   Co.,    916 
Market  St. 

WeatlQghouse  Electric  A  Manufac- 
turing Co.,  22a  Bush  St. 
DENVER.  COIX).— 

Coal     Machinery     Ca.     E19     Opera 
House  ""- 

Crocker- 
Bldg. 

F.lectrlcal    Supply    ft   Conatt-ucllon 
Co.,  129  ITth   St.  LI— 

Flint  A  L,omax,  1937  Curtis  St.  HI— 

General    Electric    Co.,    EOS   ISth    SI. 


WABHINQTON.  D.  C— 

Tullmadge  ft  Wilson,  Star  Bldg. 
CHICAGO.  IL.L..— 
Aaron  Electric  Co..   m-18S  S.  Clin- 
ton. K3- 
Becker    Bros..    39    W.    Washington. 
Jl— 
C.   C.    Electric  Co..  328  Monadnock 
Blk.  Dl  — 
Central     Electric     Co.,     3S4-270    &th 

Chicago  Edison  Co..  139  Adame. 
Al— 

Commonwealth  Electric  Co..  139 
Adams.  Al— 

Eddy  Electric  Mfg.  Co.,  837-38  Mar- 
quette Bldg. 

Fairbanks,   Morse  ft  Co.  Bl— 

General  Electric  Co.,  1047  Monad- 
nock Blk.  C 

Gi-cgory  Electric  Co..  5<-K  S.  Clin- 
ton, El— 

Holtier-Cabot  Electric  Co..  39T 
Dearborn  St 

Kohler  Bros..  18«-12  FlBher  Bldg. 

Milwaukee  Electric  Co.,  1808  Ptsher 
Bldg. 

Nortluni  Electrical  Mfg.  Co^  939- 
40  Uonadnock  Blk.  Di — 

Roth  Bros.,  88-92  W.  Jackson.    II— 
Schuraman  &  Mayden.  137  S.  Clin- 
ton St. 
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'^m^.^  c — 

Trtumph  Electric  Co.,  13-16  Mormd- 
nock  Blk. 

Wsener    Electric    Co.,    ISM    Mar- 
ti uetW  Bldg. 

Western    Electric   Co.,    «I2   B.   Clin- 
ton, Al- 

WesIliiEhoufle  Electric  &  Utg.  Co., 
12:0  N.  Y.  Lire  BldK. 
PBOHIA,    ILL— 

It.    Lester   Thayer   Co..    5   Hamlin 
Bld«. 

John  Schneider  ft  Co..   410  Fulton. 

m— 

Wethi'iell  Novelty  Worha,   30*  Ful- 


FORT  WAYNE,  IND.— 
Fort  Way  no  Electric  Worka. 

INDIANAFOLia    IND.— 
Commercial    Electric    Co..    23)    W. 

Merrill  St.  HJ— 


LOUiaVILLE,  KY.- 

H.  C.  Tafel.  333  3d  St. 
BALTIMORE,  MD,— 


Boston  Motor  Supply  Co.,  113  Pearl 

Bl.  N 

BrInBham    Electric   Co.,    £3   Oliver 


Walter  H.  Chaae,  lai  Sudbury  Bldg. 

N 

S.   B.  Coodltl,  Jr..  ft  Co.,  63  Olive. 

Crocker    Wheeler    Electric    Co..    19 

Federal.  CI— 

EdlBon    Electric    illuminating    Co.. 

3  Head  PI.  C 

Elektron  Mfg.   Co..  143  Federal. 
General    Electric    Co..    ZOO   Bummer 

St.  Al— 

Hancock  Equipment  Co. 
H,  A.  Itoliier,  «  Warren.  Nl- 

Jam«  L,  Kimball.  K3  State. 
Hoitheni  SlectTical  VUg-  Co.,  63 

Olirei.  Di— 

Frank  Ridlon  Co.,  3X1  Summer,  rm. 

Houghton  Beavema,  3K>  Summer. 
B.     F.     aiurtevant    Co.,     Jamaica 
Plain,  near  R.  R.  Station.        Bl— 

W.  A.  Toppon.  9  Haverhill.       N 

WesllnBhoune  Electric  &  Mfg.  Co., 


Millard  Electric  Co..  138  Main  St. 
BROOKI.TNB.   MA8S.- 

The  Holier  Cabot  Electric  Co. 
MEDFORD,  MAB8.- 

Waterman    A    Chamberlain.    Hed- 
ford  8q. 


Dimmer  Machine  Works,  «  Wood- 
bridge  St.  w.  01— 

EdtBon  Illuminating  Co.,  18  Wash- 
ington Ave.  CI— 

Electric  Service  ft  Appltanee  Co.. 
188  Randolph  St.  Kl- 

Electrle  Supply  ft  Engineering  Co^ 
211  Jeffernon  Ave.  LI— 

Gardner  Elevator  Co.,  N.  E.  cor. 
21st  &  River  StB.  HI— 

Michigan  Electric  Co..  lOI  Wood- 
ward Ave.  la- 

Thomas  Hulr  A  Son,  1101  Union 
Trust  Bldg. 

Otis  Elevator  Co.,  1102  Majeatlo 
Bldg, 

M,  N,  Rowley  Co..  Si  Woodward 
Ave,  Kl— 

S  Farmer 


Walker,    3    Oris  wo  Id    St. 

Wolverine   Electric   Co,,   149    Grand 
River  Ave,  Ml— 

MINNEAPOLIS,    MINN,— 
Vernon  Bell  ft  Son,  H  B.  3d  8f. 
Electrical     Engineering     Co.,     "" 


r  &  Co.,  802  Sykea  Bldg. 


Minneapolis    Electric    &    Constni' 
tinn   Co.    17  8.   *th  St.  LI 

-  -   ~  Bldg. 


John  Ti 
ST.  PAUL,  MINN. 
Electrical    Engineering   Co.,   311    !d 

George  R.  Morton,  109  Nat.  O.   A. 

Bank  Bldg.  N 

Northwest  Engineering  Co,,  131  B. 

6th  St,  I 

Northwestern    Electric    Co.,    ISl    B. 

sth  St.  la- 

Roberts-Goss   Co.,   tB!  Rosabel   St. 
J2- 
St.  Paul  Electric  Co.,  186  B.  6th  St, 
K2- 
Trlumph    Electric    Co,,    G<M    Globe 
Bldg. 
KANSAS  CITY.  MO.— 
Hodge -Walsh   Electrical   Engineer- 
ing Co,.  701  Delaware  St.  II— 
B.  M,  Keed  &  Co,.  717  Delaware  Bt. 
Jl— 
ST.  LOUIS,  MO— 
The    A.    B,    Electric    Co..    Turner 
Bldg.,   3M  N.   8th.                        Ml— 
Columbia  Electric  Engineering  Co.. 

91&-16  Chemical  Bldg. 
Commercial  Electrical  Supply  Co.. 
1007-1009  Market.  PI— 
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Co.,    204-«-S   Franklin. 
<'t.  Wayne  Electric  Worli 
coin  Trust  Blag. 


S  Lln- 


Qoneral  Electric  Co,,  815-816  Waln- 

wrlght  Bldg. 
Houston,  atamwood  &  Gamble  Co., 

Sll  N.  2d  SI. 
Jenney  Electric  Mfg.   Co.,  £38  Cen- 

-       ,-  Bldg. 
---   "    "Bii 

c  Mfg.  Co.,  2017-2083 
L,ocuai.  CI— 

Western   Electric  Co.,   G23  Security 
Uldg,  Al- 

NASHirA,  N.  H,— 
Manchester   Electric  Co.,   42   Han- 
Manchester    Heating    &    Llghtlnff 
Co..  1082  Elm. 
BOUND  BROOK,  N,  J.— 


NEWARK,  il.  J.- 
A.   E.  Borland  &  Co..  300  Thames 

y.  N.  Crane,  lit  Market  St. 
Philip  F.  Conroy,  81  Thames  St. 
Cyrus  Currier  &  Sons,  31  Railroad 

Place,  El- 

John  D.  Dickson,  88  John  St. 
T,  F.  Dorrin,  15  1-2  Mechanic  St. 
Eck   Dynamo   &   Motor  Works,   tt 

S.  J,  B,  R,  Ava. 
EluctHc  Motor  &  flqulpment  Co.,  12 

Benver  St.  Hi- 

Heck  Electrical  Mtg.  Co.,  35  N.  J. 

B,  R,  Ave.  n— 

Sommer  Electrical   Co.,   !61  Market 

Street. 
Geo.  Zimmerman,  IM  Market  St. 
PATBRSON,  N.  J.— 
Slpp  Electric  &  Machine  Co.,  Mill. 

cor.  Van  Houten.  Jl— 

BITFFALO,  N.   T.— 
J.    L.    Alberser  A   Son,   695  ElUcott 


BuRalo  Engine  Works,  IS  Perry. 
Buffalo  Gasoline  Motor  Co.,  Dewitt 
and  Bradley.  II— 

T.  H.  Finch  &  Son.  TO  W.  Genesee. 
Kl— 
General   Electric   Co.,    S77   ElUcott 

R.  Hoire'ia  &  Co..  61  Carroll.      Dl— 
Johnson    &    Gibson.    176    Niagara. 
M2— 
F.  P.  Jones,  126  Franklin. 
F.  P.  Little  Electrical  Co..  1!6  Sen- 


Albert     Mann, 


Mooney    Bldg. 
K2— 

Ml— 
McCnrty   Bros.  &  Ford,  15  N.   Dl- 


Charles  Plumb,  t!  W.  Swan. 
Power   Installation   Co.,   202   Main. 

RohortBon  Electric  Co.,  13  Nlag&ra. 


Court,  cor.  Pearl.  Kl— 

J.  C.  Stearns  A  Co.,  ZE5  Pearl. 
G.  C.  Woolverton,  444  Niagara.  Nl — 
COHOES,   N.  T.- 

Clule  Bros.,  72  Renisen  St.  Jl— 

NEW   YORK  CITY- BOROUGH  OF 

BROOKLYN.  N.  T.— 
Columbia  Machine  Works,  IS  Ful- 
ton St.  IZ- 
Lundlne  Co.,  321  Flalbush  Ave. 
Rlker  Eloctrlc  Motor  Co.,   4G  York 

Street. 
Sidney  Oreen.  90  Pearl  St. 
M.  R.   Rodrlgues,  ID  Whipple  Bt. 
NEW  YORK  CITY— BOROUGH  OP 

MANHATTAN  AND  BRONX— 
Chan,  J.  Bogue,  21T  C«iter  St. 
Conn.  Dynamo  and  Motor  Co.,  S26 

W.  25th  at.  Jl— 

Crocker- Wheeler  Co.,  3»    Cortlandt 

Street.  CI— 

DIehl  Mlg.   Co.,   Kl   Broadway.    N. 

Y.  P 

C.  &  C.  Electric  Co..  IB  Liberty  St. 

Dl- 

Durbrow    &    Heame   Mfg.    Co.,    3 

Wooster  St.  HZ— 

Elektron  Mtg.  Co.,   128  Uberty  St. 

General  Electric  Co..  44  Broad  St. 
Al- 
W.  8.  Hill  Electric  Co.,  203  Broad- 
Manhattan  Machinery  Co..  96  Ub- 

Paragon  Fan  ft  Motor  Co.,  57!  lat 
Ave.  la- 

Palm. 

Broadway. 
Sprsgue   Electric  Co.,   527  W.   3ttb 

Street. 
B.    P.    Sturtevant    Co.,    ISl    Liberty 

Street.  Bl— 

Triumph  Electric  Co.,  39  Cortlandt 


itreet. 


Rochester     Electric    Motor    Co.,     J 

Frank.  Jl— 

Standard  Electric  Construction  Co.. 

32  N.  water. 
SCHENECTADY,  N.  Y.t- 

Oeneral  Electric  Co.  Al— 

SYRACUSE,  N.  Y.— 
Paul  T.  Brady.  S02  University  Bidg. 
H.  P.  Cameron  Electrical  Mfg.  Co.. 

2%  N.  Clinton  St. 
Port  Wayne   Electrical  Works,   717 

Dlllaye  Mem.  BIdg. 
General  Electric  Co.,  6<e  B.  A.  A  K. 

Btdg.  Al— 

H.  J.  Oorke.  3%  S.  Clinton  St.    Kl— 
OnoiidHga  Dynamo  Co.,  219  Wa,lton 

St,  L 

Beardsley    N.    Sperry,     Shannard. 
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tullock  Electric  Hfg.  Co..  E.  Nor- 
wood. CI— 
Olnclnnall  Motor  Co..  644  W,  Tth. 
Cr«cighea<l  EnglneerlDK  Co.,  802 
Plum.  J2— 
Crescent     Electric    Co..     »«    Plko 

Bldg. 
Deveie     Electric     Co.,     430     Plum. 
IB- 
Gray  &  Co.,  505  Elm. 
D.  J.  Hauss,  42«  Pike  Bldg. 
Janiz  &  Lelst  Electric  Co..  808  Elm. 
J3- 
The  E.  A.   Klnaey  Co.,  331  W.  1th. 
El— 
Laldlaw-Dunn-Gordon     Co.,     Pearl 


Crocker- Wheel  or  Electric  Co..  No. 
American  Bldg.  CI— 

Cutter  Electrical  &  Mlg.  Co. 

ThoB.  H.  Dallett  &  Co.,  York  and 

.  Sedgely  Ave.  I 

D'Oller  EuBlneerlng  Co..  iS-lZI  B. 
Uth  St. 

Eddy  Electric  Mfg.  Co.,  GOC  Com- 
merce Bl.         ^ 

Etherlngton  Co.,  4T  8.  ITth  St. 


KeyHtone    Electrical    Ezch.,    130    8. 

Clllton  St. 
J.  A.  Lehman  &  Co.,  109  B.  Juniper 


Eugene    L.  BIchter,    1914 


John  L  Nowotny,  IK  E.  Pearl  St. 


H.  Rlchler.  ei4  Central  Ave.       Ol— 

K.   J.   RuBsell.  m  JohDHlon  Bldg. 

■      ■      ~  ■     •  'l  Perln  Bldg. 

Co..    Pearl    and 
Fl- 

Stewart  Electric  Co.,  Sth  and  Syca- 
more. IS- 
John  A.  Stewart  Electric  Engineer- 
ing Co.,  430  Sycamore. 
The  Trlmuph  Electric  Co..  SIO  Bay- 
mlllpr.                                                El— 
CLEVELAND,    O.— 
8.  K.  Elliott,  n  Blackstone  Bldg. 

Elwell-Parker  Electric  Co.,   io6fi 
Hamilton.  Ii— 

E.  S.  Ford.  48  Wade  Bldg.  El— 

Pellon  Engineering  Co.,  10T6  Ham- 


liloii. 
Triumph  Co.,  48  Wade  Bldg. 

Bldg. 


..  1310  N.    B. 


II- 

Ci— 


n  Electric  Co.,  Tl  Ontario. 

COLirMBLJS.   O.— 

Andrews,  Knlghl  &  BarneB.  45  W. 

Broad.  Jl— 

Buckeye    Electric    Repair    Works, 

108-m  W.   Spring.  Ml— 

Electric     Supply     &    Conalructlon 

Co..  80  E.  Gay  St.  Jl— 

Emer  &  Hopkins,  370  N.  Highest. 

Jeffrey  Hf g.  Co. 

TOLEDO.   O.— 

The  F.  Blasell  Co..  lU  St.  Clair  St. 

Eddy    A    McColl,    329    The    Naeby. 

e  &  Meyers,  sa  Summit  St. 


PHILADELPHIA,    PA.- 
AUIomalic   Fan    &   Mol 

Filbert  St. 
C.   &  C.   Electric  Co..  45  N.  Tth  St. 


R.  C.  Strang,  723  Walnut  St. 
Henry  R.  Bwope,  120  N.  Tth  St. 
Wealinghouse  Elec.  £  M[g.  Co..  708 
lAod  Title  Bldg.  Al- 

PITTSBURG.  PA.— 
Weetlnghouse  Elec.  A  Mfg.  Co. 
Al- 
NEWPORT.  R.  I.- 
Lincoln  Hammett  &  Co..  32  Hill  St. 
Si-annlven  &  Potter,  247  Thamaa 
Street.  n— 

HOi:STON.  TEX.- 
Houston  Plumbing  Co..  713  Main  8t. 
L2- 
L.  E.  MlUer.  12  Main  St. 
MADISON,  WIS.- 

Nortlieni  Electrical  Mfz-  Co.  Di— 

MILWAUKEE,    WIS.— 

Noriiieni  Electrical  Hfg.  Co.,  6oo 
Pabat  Bldg.  Di— 

Geo.  P.  Rohn,  88  Mason  St.  J2- 

Ohlo  Engineering  Co..  1001  New 
England  Bldg. 

BLBCTKIC  LIGHTING. 

Bullock  Electrical  Mfg.  Co.,  Cin- 
cinnati, O. 

F.  M.  Crane,  ITS  Market,  Newark. 
N.  1. 

Creashead  Eng.  Co.,  S02  Plum  St.. 
Cincinnati,  O. 

D-Oller  Engineering  Co.,  126-127  S. 
nth  St..  Philadelphia,  Pa. 

Elwell-Parker  Electric  Co.,  io66 
Hamilton,  Cleveland,  0.        Ii— 

Gregory  Electric  Co..   45-62  Clinton 

St.,  Chicago,  IIL 
Keystone    Electric    Co.,    Erie.    Pa. 

Lincoln  Electric  Co..  71  Ontario, 
Cleveland,  O. 

Michigan  Electric  Co.,-  101  Wood- 
ward Ave..  Detroit,  Mfch. 

NoTtlieni  Elect.  Hfg.  Co.,  Uadi- 
soD,  Wis.  Di— 

W,  N.  Thayer,  New  York  City. 

Wesllnghoiise  Electric  &  Mfg.  Co.. 
PUtaburg,    Pa.  Al— 
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American  Enslne  Co..  Bound 
Brook,  N.  J. 

Geo.  T.  BIftke  Utg.  Co..  91  Liberty 
St.,  New  York, 

BrlHtol  Co.,  Waterbury.  Conn.. 

Bullock  Electric  Mfg.  Co..  Cincin- 
nati, O. 

F.  M.  Crane.  ITS  Market,  Newark. 
N.  J. 

Crenghead  Engine  Co.,  802  Plum 
St..   Cincinnati,   O. 


Cutter  Ha 

kee.  Wia 

DeanP   Sle 

mm 

er  tits 

Co 
Co.. 

Holyoke, 

D'Olle 

r  E 

£!■ 

eering 

Co., 

m-m  S. 

.    Philadelphia,   Pa. 
Edd.v    Electric    Mfg.    Co.,    Windaor, 

Electrical  Mac.  *  Bupply  Co..  204- 
208  Franklin  St.,  St.  L.OUIB,  Mo. 

Elwell-Parker  Electilc  Co.,  loM 
HamUton,  ClereUnd,  0.         Ii— 

Gpneral  Electric  Co..  Schenectady. 
N.   T.  Dl— 

Gregory  Electric  Co.,  B4-fi2  B.  Clin- 
ton, Chicago,  ill. 

Holly  MfK.  Co..  1»  Liberty  St., 
New  york. 

Jeffrey  UfK.Ca.,ColtiinbnB,  0.  Ci — 

Jenney  Mfg.  Co.,  IndlanairallB,  Ind. 
H.  W.  Johns  Mfg.  Co.,  100  William 

St..   New  York. 
Keystone    Electric    Co.,    Brie,    Pa. 

Knowles    Steam    Pump    Works.    91 

Liberty  St..  New  YorV 
Lincoln    Electric    Co.,    n    Ontario. 

Cleveland,  O. 
Mass,  Fan  Co.,  53  State  St..  Boston, 

Mass. 
It.    M.    Mayer    Elec.    Co..    2389   2d 

Ave..  New  York. 
Michigan    Electric    Co.,    101    Wood- 
ward Ave..  Detroit.  Mlcii. 
Morxe.      Will  lams      A      Co.,      Trust 

Bldg.,   Philadelphia.   Fa. 
N.    J.    Fdry.    &    Mach.    Co..    New 

fork. 

ITortlieni  Elec.  Mfg.  Co.,  MxdiMHi, 
Wis.  Di— 

Wm.    E.    Quinaby,    Inc.,   86   Liberty 

St..   New  York. 
L,  M.  Rumaei-  Mfg.  Co..  SI.  LouIb. 

Mo. 
Snow  Stenm  Pump  Works.  Buffalo, 

N.  Y. 
WestinghouBe.  Church.  Kerr  &  Co., 

W  Cortlandt  St.,  New  York. 
WftBtinghouse  Electric  A  Mfg.  Co., 

Pitlsburg,  Pa.  Al— 

WpHllnghouBe   Machine  Co.,   Pitts- 
Wee  iriti    Elec.    Int.    Co..    Waverly 

Park,  N.  J. 
Henry  R.  Worthir 

St.,  New  York. 

ELECTRIC  WmiHG. 

iglneerlng  Co.,    125- 
Philadelphia.   Pa. 


H.  A.  Holder.  «  Warren  St..   Bos- 
ton. Hasa. 
Keystone   Electric   Co.,    Brie,    Pa. 

Westlnghouse  Electric  tc  Mfg.  Co.. 
Pittsburg,  Pb,  ai- 

" '  Kroder,  Kau  Bldg..   Pater- 


Bonton,   Mass. 

BLEVATDTO  HACHOIERT. 

(See  also  Conveying  and  Holating 
Machinery.) 

The  American  Clay  Working  Ma- 
chinery Co.,  Bucyrua,  O.  CI— 

The  American  Stoker  Co.,  Weld 
Bldg.,  Boston.  Mass. 

Aultnian  Co.,  Canton.  O. 

BetUehem  Feondvy  &  tbch-Wka., 


.  P*.- 


Gi- 


Dodge  Mfg.   Co.,    Mishawaka.    1 


The   Eastern   Machinery   Co..    New 


Good   Roads   tlach.    Co.,    Kenneth 

So.,  Pa. 
Lincoln    Electric   Co.,    Tl   Ontario. 

Cleveland,  O. 
Link    Belt    Engli . 

town.  Philadelphia,  f 

Link  Belt  MaciiiiietT  Co.,  Chicuo, 

m.  Bi— 

Main    Belting   Co..   1219   Carpenter 

St..  Philadelphia,  Pa. 
F.  E,  C.  Hey,  O4  ColnmbU,  Bnf- 

Mo,  N.  Y. 
N.  J.  Foundry  &  Mach.  Co.,  New 

York. 
Wise    ft    Bailey,    Ft.    &    Race   Sta . 

Philadelphia.  Pa. 

ENGINES. 


Co..    E.    Birmingham. 
Hardie-Tyncs    Foundry    s 

Williamson    Iron   Co..  1420  1. 


Wins  A  Stephens  Co. 
SAN  FRANCISCO.  CAL.— 
Baker  A    Hamilton.    Pine  A  Davis 

W,   T.   Oarralt  A  Co..  138  Fremont 
,  «*  CI— 

Jackson  Byron  Blachlne  Works.  6S 


DENVER,   COL.— 
Ball    Engine    Co..    621    Minini 
change  Bldg. 
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h  Bt. 


Cl- 


J«ffi«)r    Mfz.  Co^  544    Equitable 
BldK.  Ci— 

'Weber    Oas    and    Oasollne    Engine 

HARWORD,  CONN.- 
Pltkln    BroH.    &   Co.,    152    State   St. 


WILMINGTON.  DEL— 
J.  Poole  Morton  Co. 
Ben  J.  P.  Shaw  Co. 


1  Macb.  Works. 

ch  Mill  Mfg.  Co. 

ThoB,  F,  Seltislnger. 
WinBhlp  Mach.  Co.. 
AURORA.  ILL— 

American  Well  Worka. 
CHICAGO.   ILL.- 

""  s-Chalmers  Co..  12th 


t  ft  Derrick  Co..  SO 
::anal.  Cl- 

I   Corliss    Engines,    3W   Dear- 


Enndolph. 
Ball    Engine    Co., 


152E    Monad  nock 


William   BaraBwanth,    48-S2  W.   Dl- 
Borden'  &    Selleck.    48-60    Lake    St. 


Heilnian  Machine  Works.  127  L-lst 

Street.  I 

Perd  Hol«,  18-SO  3d  Ave.  I 

MaSBlllon  Eng.  &  Threaher  Co.,  I3S 

Main  SI. 
Fl".  WAYNE,  IND.—    ' 

BasH  Foundry. 
INDIANAPOLIS.    IND— 
Alfrec    Engine   Co..    list    ft   North- 

weslern.  Hl- 

Allas  Engine  Worke,  cor.  19th  and 

Martin  dale.  Dl— 

Chandler    tk    Taylor    Co.,    7«    W, 

Washington,  CI— 

Howe  Engine  Co.,   cor.   Hillside  & 

LOGANBPORT,   IND.- 

Bridge  City  Construction  Co.,  Bld- 
dle  Island. 
MUNCIB,  IND.- 
Albert    Carpenter.    Ta    B.    Liberty. 
Kl- 
Cary   ft   Croiier,   W.   Adams,    bet. 
Colo  and  Manning.  MI- 

RICHMOND,    IND.- 
Gaar,    Scott    &    Co.,    Washington 
Ave.  and  N.  Sth  Bt,  Al— 

Richmond    Machine    Works,    S24-E3S 
N.  loth  Bt.  FI— 

Robinson  ft  Co..  N.  8.  Main,  bet.  2d 
and  3d.  EI- 

BUHLINQTON,  lA.- 

Murray  Iron  Works  Co.  CI— 

WATERLOO.   lA.- 
Waterloo    Gas    ft    Gasoline    Engine 
Co. 
KANSAS  CITY,   KAN— 

Rivorsldo  Iron  Works  Co.  H2— 

LOUISVILLE.   KY.- 


M.    C.    Bullock    Mfg. 
H.   Channon   Co., 
Erie    City     Iron 


Falrbanbs,  Mor 


Market   ft  Ran- 


Hamilton  Corllas  Engine  Co..  4S  fl. 

Canal. 
Chaa.  Kaestner  &  Co..  J4t-Bl  8.  Jef- 

Marlne  '  Iron    Works.    Clybotn    & 
Southport   Ave.,   ft.   C   Bt.        Fl— 

Lldgerwood  Mfg.  Co..  1610  Old  Col- 
ony Bldf. 

Phoenix   fro 
W.   Bldg. 


.  R.  Street  &  Co.,  ISt  ' 

roy    Engine   &  Machine   Co.,    1602 

Monad  nock, 

.  H,  Wachs,  158-lM  Indiana.      U— 

has.  P.  Wlllard  ft  Co.,  49  S.  Canal. 


orks   Co..   202-4  1 


JOLIF.T,  ILL.— 

Bates  Machine  Co. 
STERLING,  ILL.- 

Charter  Gas  Engine  Co. 
ANDERSON,  IND.- 

F.  ft  M.  Wooley  Co. 
EVANBVILLE,  IND.— 

J.  T.  Foley  ft  Co.,  102  N.  Sd.  St. 

Orote  Manufacturing  Co.,   116  Fl 
ton  Ave.  Jl 


Grainger  ft  Co. 
NEW  ORLEANS.  LA— 
Gardner     Motor     Co.,      Ltd..     The, 
Mobs   St.,    bet.    St.    Ann   and   Du- 


PORTLAND,  ME.- 

Jno,  Lid  back. 

Orr  ft  Jennings.  Kl- 

Portland  Co.  CI— 

BALTIMORE.  MD.— 

Ames  Iron  Works.   Equitable  Bldg. 

Robt.  Poole  ft  Son  Co.,  233  B.  Ger- 

Wallace    Btebbins    ft    Sons,    111    B. 
German  St.  PI— 

BEVERLY,  MASS.— 
Beverly  Engine  &  Machinery  Co. 


Amertean    Rotary    Engine   Co.,    Ill 

Devonshire. 
American  BCoker  Co.,  B3  State  Bt. 


Buston   floistlng  Co..  54  Falmouth 
Boston  Blower  Co..  Hyde  Park. 
Braman,  Dow  ft  Co..  239-246  Cause 
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Buckeye    Engine    Co.,     178    Devon- 

Buerkel  &  Co.,  ZE  Union  I^rk  3t. 

Byers  &  Snilth,  IDS  HEiverhlll.     II— 
Henry  D.  Cram,  Powers  St.,  8.  B. 
Jopejih  Crowther.  81  Haverhill. 
Cunnlnichani    EnsineerInK    Co.,    fi2B 
Tremont  Bids.-  K2- 

CunnlnKham    Iron    Co,,    Fareo    St. 
Hl- 
P,    H.   Da  via   &   Co. 


r  Machine  Works,  32  Oliver. 

Walter  W.    Field,   117   Main,   Cam- 

brldgeport. 
E.  L.  Fltihenry  ^  Co.,  X  Charlea- 

ton.  LI— 

Fore  River  Engine  Co.,  Weymouth, 

Albert  B.  Franklin,  165-167  Ft.  Hill 
Square, 


HarrlabuFK  Foundry  &  Hachy.  Co., 
60  BCate  SI.  Di- 

ll. H.  Harvey,  606  Atlantic  Ave. 
B.  Hodge  &  Co.,  160  Liverpool.  Gl— 
HalmeH      &      Blanchard      Co..      39 


Jar  vis   Engineering   Co.,    61    Oliver. 

N 

Edward    Kendall    A     Sons,     141 -ITS 

Main  St. 
J.  L.  Kimball.  63  State  St. 
Lidgerwood  Utg.  Co..  77  Oliver  St. 
Bl— 
Lunt  ft  Moss,  21  8.  Market  St.  IZ— 
Geo,  T.  McLauthlln  Co.,  12U  Fulton 

Street.  Jl— 

J.  M.  Mason,  81  Haverhill. 
Geo.  Miles.  162  A. 
Blchard  Minton.  119  Summer. 
Model   Heatlne;  Co.,  612  John  Han- 


Katlonal   Power  Co.,   258  Wash.  St. 
New     York     Safety    Steam    Power 

Co..  178  Devonshire. 
Otio  Gas   EnKlne   Works.   19   Pearl 

St.  CI— 

Wm.  H,   Page  Boiler  Co..  32  Oliver 

St.  L 

James    H.    Paine    &    Son,    Clayton, 

cor.  Park. 
Chas,    W.    Percy,    212   Summer   SI. 

N 

Perrln,   Searoons  A  Co.,   B7  Oliver. 

n- 

W.  D.   Phillips,   «0  Sudbury  BIdg. 

R.  W.  Pratt,  m  Haverhill, 
RaWBOn    &_Morrlson    Mfg.   Co.,   31- 


Bldgway  Dynamo  &  Engine  Co.,  E3 

Rolierts  Iron  Works.  ISO-IW  Uain 
St..  Cambrldgeport. 

Jas.  H.  Boberts  &  Co.,  137  Port- 
land. Fl — 

Rotary  Motor  Vehicle  Co..  113  Dev- 
onshire. 

B.  T.  Sturtevant  Co.,  Jamalt^o. 
Plain,  near  R.  R.  Station.        Bl— 

Thayer  A  Co.,  ItP16  Tremont  Bide. 

Walker  &  Pratt  Mfg.  Co..  31  Union. 
CI— 

Walworth  Construction  &  Supply 
Co.,  100  Pearl.  H2— 

WeBllnghouse.  Church.  Kerr  ft  Co., 


CAMBRIDGE,   MASS  — 
Walter  W.  Field.  117  Main  St. 
J.  H.  Houghton,  T 


LAWRBNCB.    MASS  — 


St.  Dl— 

QUINCY,  MA8S,- 

Walworth  Mfg.  Co..  13J  Federal  St, 

DETROIT,  MICH.— 

American  Blower  Co.,   ]««  Russell 

Street.  Dl— 

John   Brennan   A  Co.,   Toledo  Ave- 

£  24th  St. 
Buffalo  PltlH  Co..  S.  S.  M.  C.  R.  R.. 

W.  of  Junction  Ave. 
Detroit      River      Gasollna      EnBlne 

Works.  6«5  Atwator  St.,  E. 
Dlmmler  Machine  Works.  BO  Wood- 
bridge  St..  W.  Bl— 
Gaidlner  Elevator  Co..  Zlst  A  River 
Streets.                                              HI— 
C,    C.    Worner    Machinery    Co..     55 

Woodbrldge  St.,  W. 
Wray- Austin     Machinery     Co..     171 
Woodbrldge   St.,    8.   W.  II— 

GRAND  RAPIDS.  MICH.— 

SIntz  Gas  Engine  Co. 
LANSING,  MICH.- 

B.   BHtes  Edmonds  Co. 
MINNEAPOLIS.  MINN.- 
Crown  Iron  Works,  US  2d  Ave..  S.  E. 
H3— 
Mlnneupolls  Iron  Works,  UO  S.  4th 
St.  QE— 

Otto  Gas  Engine  Works,   SIS  S.    3d 
St.  CI— 

ertson,      532     Guaranty 

.   912    Quar- 


Bldg. 
Woolf    Valve    Gear    < 
inty  Bldg. 


ST.  PAUL,  MINN,- 
A.    L.  Ide  A  Sons.    408    Manhattan 

Bldg. 
Geo     R.    Morton.    lOS    Nail.    Q.    A. 

Bk.  Bldg. 
J.    G-    Robertson,    406    Manhattan 

Bldg. 
Chan.  A.  Stlckney  Co. 
Western   Paul   Steam   System   Co., 

136  Endlcott  Arcade. 
CORINTH.    MISS.— 
W.  T.  Adams  Machine  Co. 
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Seymour  &  Whit  lock,  13  Lawrence 
aklnner'  &    Leary,    B,    I    R.    R.    PI 


Kanaaa    City    Elevator    Mfg.    Co.. 

116  W.  19th  St.  II— 

OtiH    Elevator   Co.,    932  N.    T.    LlCe 

Riverside  Iron  Works.  Central  Ave, 
and  1th  St. 
ST.  lAJUIS.  MO.— 
Bmwnell  &  Co..  of  Dayton,  0„  502 


Wm.  Ellison  &  Sons  litg.  Co.,  1020 

N.  eth  St. 
Erie  EnfUne  Works.  521  N.  Sd  St. 
Exeter   Machine   Works,   The.   1311 

Chemical  Bids. 
Fairbanks,  Morse  &  Co..  302-4  Wash. 

Ave.  Bl— 

Hooker   Steam   Pump  Co.,   1101  N. 


Houston.  Stan  wood  A  G 

SU  N.  Sd  St. 
A.  L.  Ide  tt  Son,  7(6  Olive. 
Moses  P.  Johnson  Mchy.  Co.,  716-TlT 

N.   2d. 
Klngsland   Mfg.   Co..   1S21   N.   11th. 
Gl— 
Missouri    Motor    Co..    6736    Vernon 

N.  O."  Nelson  Mfg.  Co..   8th,    S.   E. 
cor,  St.  Charl(«.  CI— 

D.  W.  Pratt.  211-213  Lucas.  LI— 

M.  Rumley  &  Co..  ll*  S.  10th, 
L.  M.  Runisei-  Mfg.  Co.,  806-320  N, 


napy  &  SIkemeler  Co., 


_ IN. 

Main.  Cl- 

RuBsell  Engine  Co.,  319  N.  4th  Bt. 
St.    Louis    Engineering    &    Supply 

Co..   70S  Chestnut   81.  LI— 

St.     Louis    Oas    &    Gasoline    Eng, 

Works,  2619  S.  2d.  MI- 

SC.   IauIb    Gasoline    Motor   Co..   S24 

Clark  Ave, 
St,    L«ulB  Iron   &   Machine  Works, 

126  Choteau  Ave.  Dl— 

St.   Louis  Steam  Engine  Co.,  IS  S. 

Commercial.  U— 

J.  A.  Vftll,  319  N.  *th. 
OMAHA  NBB- 

Drake.    Wilson    &    Williams.      I 

NASHUA.  N.  H.- 


Gould &   Etterhardt,   113   J.   R.   R.  . 

W.  G.'  &  G.  Oreeiifteld,  N.  6lh  and 

Cross  Sts. 
Hewes  &  Phillips,  Orange  A  Ogden 

81s.  Dl- 

Lamhert   Hoisting   Engine   Co..   117 


pione 

Kowalt  _. 

II— 

Joseph   8.    Mundy.    22   Prospect   St. 

Dl- 

George  A.  OhI  &  Co.,  15T  Oraton  SI, 


s  Machint    

BUFFALO,    N.    T.- 
Buffalo Forge  Co. 
BulTnIo  Bng.  Co.,  9  Brie  Co.  Bank 
Bidg. 

NEW   YORK  CITY-BOROUGH   OP 
BROOKLYN- 
Conrad  Carlson,  IZ30  IBth  St. 
Lldgerwood    Mfg.    Co,,,  Foot    Dike- 
John     W.     Plunkett,     476    Hamilton 
1  Engine  Co., 


South  Brooklyn  Stea 
H9  Van  Brunt, 
NEW     YORK     CITY  —  BOROI'GHB 
OF  MANHATTAN  AND  BRONX— 
Allls-Chalmers  Co,.  95  Liberty  SI. 
Am,  Engine  Co,,  95  Liberty  S' 


Earl    C, 
Ball  V 


,    Havemeyer    Bldg, 


Foundry  &  H 
Broadway,, 
Joshua  Baggaley,  14  Jamea  Blip, 
Ll- 
Baiter  Engine  Co,,  118  Liberty  St, 
Jamea  Beggs  &  Co,,  9  Day  St,  Dl- 
Charlos      Behlen,      72     Trinity      PI. 

N 

C,  A.  Bennett.  120  Liberty  St. 
Paul   Blgelow,  39  Cortlandt  SI. 
C,  H,  Brown  &  Co,,  141  Broadway. 
Buckeye   Engine  Co,,   ~ ■'-     '■ 


Columbia   Machine   Worki 

4Gth  St. 
C.   &  O.  Cooper  Co,.   26  Cortlandl 

Lancelot    Copleston.    39    Cortlandl 

Donegan    &   Swilt.    t   Murray    SI 
Hl- 
J,  P,  Duffy,  39  Cortlandt  St. 

BwlnR-Esalok  Engine  Co..  62  Trin, 

Ity  PI, 
Pischer    Foundry    &    I 

141  Broadway, 
Fitchburg     Steam    Engine     Co,.   39 

Cortlandt  St. 
Frick  Co..  39  Cortlandt  St. 
Gas  Engine  &  Power  Co.  and  Chas. 

L.  Seabury  &  Co..  50  Broadway, 
CI- 
E,    P,    Hampson-  Co..    26   Cortlandt 

St. 
Harlng     Steam     Plant     Equipment 

Cn.,  141  Broadway. 
W    F.  Hnring,  141  Broadway, 
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Hooven.    Owens   &   Rentschler,   39 
Cor  Hand  t  St.  A2— 

Huston.   Stanwood  &  Qamble  Co., 

■n    3t. 
P3~- 
,t  Co.,  «  Broadway.  Gl- 
ial Power  Co..  253  Broad- 


James  H.  Lancaster  Co. 

Lane  &  Bodley  Co..  130  Liberty  St. 

James  I^ffel  &  Co.,  8E  Liberty  St. 

CI— 
Leonard  &  McCoy,  118  Liberty  St. 

El— 
Lid ger wood  Mtg.  Co.,  96  Liberty  St. 

Bl— 
E     H.    Ludeman,    39    Cortland  t    St. 

L 

Mclntoah.  Seymour  &  Co.,  28  Cort- 

landt  St. 
.1.  D.  Mltler  &  Co.,  39  Corllandt  St. 
Morgan  Iron  Works,  S14  E.  l»th  St, 

Ea- 

N.    Y.   Central   Iron   Works   Co.,   17 

Park  Row. 
New  Safety  Steam  Power  Co..  lOT 

Liberty  St. 
N.  Y.  Yacht  Launcb  &  Engine  Co.. 

MorrlH  HeigblB.  H2— 

OIney  ft  Warrln.  S6  Warren  St.  n- 
Payne  &  Co..  120  Liberty  St. 
Pnj'ne  Engineering  Co.,  120  Liberty 

Street.  L2- 

Pennsylvanla       Iron      Works.       621 

Broadway.  A3 — 

Phoenli   Iron    Worka   Co.,    15   Cort- 

landt  St.  B3— 

Rand  Drill  Co.,  ia8  Bnwdwajr. 
Rldgway    Dynamo    &    Engine    Co., 

149   RrnH.dQrn.v. 

^  Engine  Mfg.   Co., 


P.  H.  ft  F,   M,  Roots  Co.,  109  Lib- 
erty St.  CI— 

Julian  Scholl  &  Co..  1!S  Liberty  St. 
J2- 

Sherlff.    Swinglpy    &   Co.,    Ltd.,    120 
Liberty  St. 

Shipman    Engine   Co.,   136   Liberty 
SI. 

ShorU  Engl 

Steam  a  Mt» 

Slruthers.    Wells    &    Co..    26    Cort- 
landt  St. 

B.    F.    Sturtevant    Co..    131    Liberty  . 
St.  Bl— 

J.  W.  Sullivan,  365  Front  St.        CI— 

Taunton    Locomotive   Mfg.    Co.,    X 
Cortlandt   St. 

J.  C.  Todd.  2«3  Broadway. 

T'nlversai  Rnglne  Co..  52  Broadway. 

Veiln  Machine  Co..  S5  Liberty  f 


E,    H.   ■ 


J3- 
t   &   Co.,    39   Cortlandt 

I   Steam   Engine   Co..   39 


Cortlandt   E... 
J.  F.  WellB,  13*  Liberty  St. 
WeBllngbouse  Machine  Co.,  X  Co 

landt  St.  A 

Westlnghoiise,  Church,  Kerr  ft  C 


Woolston  A  Bruv,  HI  Broadway. 
WrlKht    Steam    Engine    Works.    99 
W.  Broadway. 
NEW  YORK  CITY,   BOROUGH    OF 
QUEENS— 
Long    Island    Machine    ft     Marine 
ConHtnictlon  Co.,  toot  East   Ave. 
(L,   I.  City).  Jl— 

WATEHTOWN.  N.  Y.— 
Brennan.      Hodge     ft     O'Brien,       •) 
Flower  Bldj.  Jl— 

Watertown    Engine   Co.,    Hi    Main 
St.  H2— 

CHARLOTTE.  N.  C  — 

Mecklenburg  Iron  Works.  I 

AKRON,   O.— 
The  Star  Drilling  Mch.   Co..   1«^I50 
Washington  St.  Dl— 

Taplln,     Rice     &     Co..      301-403       S. 
Broadway.  Dl— 

Webster,    Camp    ft    Lane,      130      N. 
High   St.  Dl— 

CANTON.  C- 
Aultman  Co, 
CINCINNATI,  O.- 
Jonathan   Creager's  Sons  Co..     lis 

W.  3d  St. 
Fairbanks.  Morse  ft  Co.,  397  Wal- 

Tho  E.  A.   Klnsey  Co.,  331  W.   4th. 
Bl— 
Howe  Scale  Co..  The,  liS  E.  5th. 

Cl- 
Wals     Robs    Punch    ft    Shear    Co.. 

1422    Plum. 
F.  M.  Watklns,  SOS  W.  4th.  Fl— 

CLEVELAND.  O.—  - 
-irown    Hoisting    Hachln«-y    Co. 
■"'""■^S,  O.- 

las  Engine  Co. 
9  Brass  Co.,  94  N.  Cth   St. 
Gl— 

W.   H.   Miller  ft  Co..   The,   31     W. 
Broad  St.  II— 

Potts  Machinery  Co.,  Itt  N.  3d  St. 
Rarlg  Engineering  Co..  Eth  Av&.  E. 


A  Co.,  Box  913  . 

'  Adams'  Bros."   Co..   The.  421-43    W. 
Main  Cross.  Bl_ 

Parahall  ft  Till,  lOlU  S.  Main  St. 
HAMILTON,   O.— 

Hooven.  Owens  ft  Renlschler  Co. 
MARIETTA,  O.-. 

Waterman  A  Detler,  109  Second. 
MOUNT  VERNON,  O.— 

C.   ft  G.   Cooper  ft  Co. 
NEWARK.   O- 

Seheldler    Machine  Works.  N.     W. 
cor.   tst  A  Franklin.  Dl— 

PORTSMOUTH.  O.— 

-  -  ■.  6th 


bet.  North  ft  Frey. 
The  Jas.  LefTel  ft  Co..  E.  of  C„  C. 
C.  ft  SI.  L.  Ry.  bet.  Lagonda  Ave. 


b  St.   L.   R.   R.   ft  Qreenmont 
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aXEUBBNVILLE,  O.- 
Rob] nnon  &  Ii-win,  61D  Adams. 
TOLEDO.   O.— 

G.  W.  Heartley.  901  Water  Bt.  L 

The  I/oaler  Motor  Co..  615  Gardner 
BldK. 

McUn  &  Geek,  cor.  Monroe  A  Ban- 
croft  8t8. 
ZANESVILLE.  O.- 

Unlon  Mach.  Works. 
PORTLAND,  ORE.— 

Portland  Iron  Works.  El— 

n'tllamette  Iron  Works.  F 

BANGOH,  PA- 

The    8.    Plory    Co.  El— 


>   Flexible    Shaft   Co. 


itlnghouae.  Church,  Kerr  A  Co.. 
2  GIrard  Hidg. 


.   PA.- 

Ball  Engine  Co. 
Erie  Pump  ft  Engine  Co. 
HARRIS  BURG.  PA  — 

HarrlHburg  Foundry   t  Mac.  Co. 
MBADVILLB,   PA.-. 

Phoenix  Iron  Works  Co. 
PHILADELPHIA.  Pa.- 
Amea    Iron     Works,    T16    Fidelity 

Bldg.  CI— 

John    Baliley  Iron    Works.  Gil    S, 

Delaware   Ave.  C2— 

Bates  Machine  Co.,  £31  Arch  Bt. 
T,  T.  Burchtleld  Co.,  SIB  Arch  3t. 
Burhorn     &    Granger.  1004  GIrard 

Bldg. 
P.   F.  Campbell,  K  Laurel  St. 
Chambers  Bros.  Co.,  E2d  Bt..  below 

Lancaster  Ave.  CI— 

J.  P.  Chuse  Co..  633  Arch  St. 
Geo.  E.  Coolldge.  an  Drexel  Bldg. 
CorllB     Engine   Works,    Howard    & 

Huntingdon   Sta. 
D'Oller      Engineering     Co..    126     S. 


_.a  Land  Title 

Bldg. 

Arthur  Falkenham,  1C9-1B  N.  Kd  St. 
FlHCh-r  Foundry  ft  Machine  WkB., 

«08  Harrison  Bldg. 
FItchtiirg     Steam     Eng.     Co..     1011 

Chestnut  Bt.  L 

Harrlaburg  Foundry  &  Mao.  Wka., 

T02  Belz   Bldg.  Dl- 

John  E.  Holmes  &  Co.,  612  Arch  St. 
Kensington  Engine  Wks.,  104   Arch 

St.  El- 

Lane     &     Bodley    Co.,      333     Phlla. 

John    H.   McGowan,   1420  Chestnut 

Bt. 
John   H.   Naylor.   Front   tt   GIrard 

N.  Y.  Safety  Steam  Power  Co.,  15 
N.  Tlh  at,  Dl- 

AuKii.it  Nittlnger,  8r..  333  Phlla. 
Bourse.  Dl— 

Philadelphia  Engineering  Works. 

RawBon  ft    Morrison  Mfg.  Co..    33 

Phlla.   Bourse. 
Rlder-ErlcBBOn  Eng.  Co..   40  N.  Tth 

St.  Ct- 

Rldgway  Dynamo  ft  Eng.  Co.,  SOT 

GIrard    Bldg. 
William     F.    Ruwell.     91B-23     Ridge 

Ave.  Jl— 

Julian  Hcholl  ft  Co.,  611  Bets  Bldg. 


Robt.    Wotherlll   &  Co.,   12»    Betl 
Bldg 
PITTSBURG,  PA.— 
Jas.  Bonar  &  Co. 
Brown  Hoisting  &  Conveying  Ma- 
chine Co.,  1U2  Carnegie  Bldg.  B1— 
Pltt&burg  Gage  ft  Supply  Co.,  308- 

311  Water  St. 
Sherirr  Mac.  Co.,  131  Water  St. 
PITTSTON,  PA— 

Vulcan  Iron  Works,  54S  Bieter  St. 
SCRANTON,  PA.- 
Dlckson    Mfg.   Ci 


,   Penn    Ave.    A 


Vine  8_ 
WARREN,  PA.- 

Struthers.  Wells  ft  Co. 
WAYNESBORO.  PA.— 

Frlrk  Cn. 
\VILKE8B.\RRE,   PA.— 

Vulcan    Iron   Works.  Bl— 

WILLI AMSPORT,  PA.— 

Valley  Iron  Works.  HI- 

YORK,  PA.— 

York  Mfg.  Co.  B2- 

FROVIDENCB,  R.  I.— 

York  Mfg    Co..   York.   Pa.:  N.     M. 
Bunn.   N.   E,   Agent.  B  Westmin- 
ster Bt.  BZ— 
CHARLESTON,  S.  C- 

BalleyLebby  Co.,  213  Meeting.  Pl- 

Cameron  A  Barkley  Co.,  160  Meet- 
ing. PI- 

Chariealon  Iron  Works.  U3  Prltch- 


end  Hasell. 
Valk  &  Mudrock  Iron  Works,  12-20 
Hasell.  — 


Toiers   Engine  Works.  711   Gervals 
St. 
QRBENVILLE,  S.  C- 
Oreenvllle  Machine  Workft    £18    8. 

Lawrence   St. 
Palmetto  Iron  Works,  40Z  Rhett  St. 
K2— 
EATJ  CLAIRE.  WIS.— 
Eau  Claire  Mill  Bupply  Co..  402  Eau 
Claire  St.  HI— 

MILWAUKEE.  WIS.— 
The  Filer  &  Stowell  Co.,  Becher  ft 
Zlemer  St.  Bl— 

Mllnaukee    Machinery   Co.     (Inc.). 
1S5  W.   Water  St.  Kl- 

O.   L.   Packard  Machinery  Co.,    1*3 
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Wisconsin     Machinery     Co.,     l!fi    W. 
water  Si.  Ji- 

ll. P.  THie  &  Co  ,  »  W.  Water  Bt. 

n— 
EXCAVATORS. 

(See  alM  Dredge*  uid  ShoreU). 

Atlanllc.  Giilt  &  Padflc  Co.,  Park 
Row  Bldg.,    N.   Y. 

Aultman  Co.,  Canton.  O, 

M.  Beatty  &  Bona.  Wei  land.  Ont., 
Canada. 

The  Biicyrue  Co,  South  Milwau- 
kee. Wis.  F 


A.  I^eschen  A  Sons  Rope  Co.,    St. 

Loula.  Mo. 
Marlon  Bteam  Shovel  Co..  Marlon, 


Rnblns    ConveylnK    Belt    Co.,    13-11 

Park  Row.   New   York. 
Vulcan  Iron  Works.  Toledo,  O. 


American      Blower     Co.,     Detroit, 

Mich.  Dl— 

Backus     Mfg.    Co.,   174   Peno.     St., 


ge  Co.,  Buffalo.  N.  Y. 

bber  &  Supply  Co..   2 

._  M N't d Ian.   Indianapolis,   Ind. 


m 


3.  B.  &  J.  M.  Cornell.  New  York 
City. 

F.  N.  Crane.  179  Market  St.,  New- 
ark, N.   J. 

D'Oller  Kng.  Co.,  12S  8.  Uth  St., 
Phllmlelphla,  Pa. 

C.  H.  Girtord  ft  Co.,  1%  N.  Sd  St.. 
Philadelphia,   Pa. 

MasaachuMetw  Fan.  Co.,  63  State 
St.,  Boston,  Mass,  Jl— 

Nordyke  &  Marmon  Co..  Indian- 
apolis.   Ind.  CI— 

A.  Hosonberg  Co..  Baltimore,  Md. 
L.  M.  Rumsey  Mtg.  Co..  St.  Louis. 

Mo.  Dl- 

Seymoiir  &  Whltlock.   43   Laurence 

St.,    Newark.   N.   J.  HZ— 

Bommer  Klcrtrlcal  Co..  251  Market 

St.,   Newark,  N.  J. 

B,  F.  Sturtevant  Co..  Jamacia 
Plains   Sla..    Bo.ston,    Mass.      B2- 

FBED  PIPES. 


Vulcnn   Iron   Works,.   Wllkesbarre, 


B«thlehem    Foundry    &    Machine 
Wotka,  So.  Bethlekem,  Pa. 

Kfnt  Mill  Co..  a  Beekman  St..  New 
York,   N.  T. 


FLAT  BOXBS. 

C.  O.  Barllett  A  Co.,   O-fi    Center 

St.,  Cleveland.  O.  Gl— 

Dodge  Mfg.   Co.,   Mlshawaba.    Ind. 

Loeemann   Bros.,  2S2  Ore«on,   Mll- 

Nordyke '  &  Harmon,  Indianapo- 
lis. Ind.  Cl— 
Beeves  Pulley  Co..  Columbus,  Ind. 


FUTEK  PKESSER. 
The  Tniney  Diiet  Co.,  ColmnbU 


Bldg.,  Lonisville,  K7. 


Cheater  B.    Albree,  14  Market    St.. 
Allegheny,  Fa. 

Bethlehem    Potmdry    de    Machlae 
Co.,  So.  Bethlehem,  Pa. 


J.  G.  Brill  Co.,  PhlladelL_. 
Cleveland  City  Forge  &  Ire 
B.  F.  Sturtevant  Co.,  , 
Plains  Sta.,  Boston.  Mass. 
J.  H.  Williams  &  Co.,  Brooklyn. 
Tamplln,  Rico  A  Co.,  Akron,  O. 


N.   Y. 


GAUGES. 


Allla-Chalmera   Co..     12th  A  Wash. 

Ave.,   Chicago.   Ill  .  F3- 

Barnard  A.  Leas  Mfg.  Co.,  MoUoe. 

III. 
C.   O.    Bartlett   ft   Co.,   41-45  Center 

St.,  Cleveland.  O.  Ol- 

Baum's  Brass  ft  Model  Works,  SI! 

ud  Ave.,  Newark.  O. 
Bethlehem    Foimdiy   dc   Machiiw 

Works,  Sonth  BetUehem,  Pa 

Gi— 

Hiieo  Bllsram,  440  N.  ISth  St.,  Pbll- 

adelphla.   Pa. 
Geo.  P.  Blake  Mfg.  Co.,  91  Llberty 


dence,  R.  1 

H.  W.  Caldwell  &  Son  Co.,  Wt«t- 
em  Ave.  and  17th  St.,  Chicago. 
111.  Cl— 

Christiana  Machine  Co.,  Chris- 
tiana, Pa. 

J.  B.  &  J.  M.  Cornell.  Z6th  and  Uth 
Ave.,  New  York. 

Jonathan  Creager's  Sons.  115  W.  3d 
St..  Cincinnati,  O. 

Geo.  V.  CresBon  Co..  18th  and  Alle- 
gheny Ave..  Philadelphia.  Pa. 

Dickson  Mtg.  Co..  Scran  ton.  Pa. 

DodRO  Mfg.  Co..  Mishawaka,  Ind. 
HI— 
h   St., 


JbyGoOgIC 


MAGHINBUY  AND  SUPPUES  FOR  OEMBNT  PLANTS.       709 


falla  Rivet  &  Machinery  Co.,  Cuy- 
ahoKti  Falls.  O..  and  308  Pulton 
Bl..   New  York. 

General  Electric  Co.,  Schenectady. 
N.   T.  Al— 

Olesson  Tool  Co..  10  Brown's 
Rochester,  N.  Y. 

Hill  Clutch  Co.,  Cleveland,  O. 

Holmes  &  Blanchard  Co.,  S9 
Charleston  Bt,.  Boston,  Mass. 

Horsbursh  &  Scott.  Cleveland,   O. 

The  Jeffrey  Mfg.  Co.,  Colnmliiia,  0. 
Ci— 

E.  D.  Jones  &  Sons.  Pitts&eld, 
Mass. 

Jones  &  Laughlln.  Ltd..  Pittsburg, 
Pa.,   New  York  &  Chicago. 

Knowles  Steam  Pump  Works.  91 
Liberty  St.,  N.  Y. 

T^ane  &  Bodley  Co..  Cincinnati,  O. 

Logemann  Bros.,  2S£  Oreson,  Mil- 
waukee, Wis. 

Geo.  T.  McLauthlln  Co.,  120  Pulton 
St..    Boston.  Mbbb. 

Horse.  Wl  I  llama  &  Co.,  Trust  BldK-, 
Philadelphia.  Pa. 

J.  S.  Mundy,  Newark.  N,  J. 

NfW   Proeess   Rawhide  Co.,     Syra- 
cuse.  N.   Y. 
-   Nordyke  &  Harmon   Co.,     Indlan- 
apollfl.  Ind. 

J.    NoypB  Mtg,   Co.,  Buffalo,   N.   Y. 

A.  Flamondon  Vtg.  Co..  5T  S.  Clin- 
ton St..  Chicago,  III. 

Robert  Poole  ■&  Son  Co.,  Woodbury 
Sta..  Baltimore.   Md.  Cl- 

Rending  Foundry  Co.,  Beading,  Fa. 

Reeves  Pulley  Co.,  Columbus,  Ind. 


Dl- 


Gcrraan  St.,  Baltlm 
William  Sellers  &  Co., 
delphla.   Pa. 


The   Stllwoll-Blerce  &    Smlth-Valle 

Co.,  Dayton,  O. 
Stow  Flexible  Shaft  Co.,   Phil 

phla.  Pa. 


Works,    Wllkesbarre. 
Bl— 


Vulcai 

Pa. 
Walker  A  Elliott,  Wilmington,  Del. 
Webster  Mfg.  Co.,  lOTB  W.  loth  St.. 

Chicago,  111.  CI— 

Wise    &   Bnlley.     Ft.  &  Race    Bts., 

Philadelphia.  Pa. 
T.  B,  Wood's  Sons,  Chamberaburg, 

Pa. 

GBATB  BARS. 

Alcolt,  Bosa  Sz  Scully  Co.,  Philadrt- 

phla.   Pa, 
AlllB-Chalmers    Co..    12th   ft   Wash. 

Ave..  Chicago,   HI. 
American  Grate  Co.,  North  Adams, 

Bethlebem    Fonndiy    &    Hachine 
Co.,  So.  Betblehem,  Pa. 

Daugherty     Foundry     Co.,     Allen- 


Diamond     Drill    &     Machine     Co., 

Birdsboro,  Pa. 
Bobble  Foundry  &  Hachine  Co.,  138 

Dey  Bt.,  New  York. 
Husa- Snyder  Co.,  MasslUon.  O. 
Helherlngton  &  Bemer,  Indlanapa- 


Natlonal  Supply  Co..   Toledo,   O. 

Jaa.  Ix.  Roberlaon  &  3ona,  IK  Ful- 
ton St.,  New  York. 

L,  M.  Rumaey  Mfg.  Co.,  St.  Louis. 
Mo. 

G.  Wren,  Mahanoy  City,  Pa. 

GREASE  CUPS. 
Bethlehem    Foundry    ft    Hachioe 
Worka,  So.  Bethlehem,  Pa. 

Reeves  Pulley  Co.,  "'' — "■■— 


GKnroraG  hacbinbst. 

(See   also    Pulverliers.) 


Urg.  Co.,  Mollne, 


Barnard  &  Lea 
111. 

Bradley  Pulyeiiier  Co.,  91  State 
St.,  Boston,  If  BSB. 

TampUn,  Rice  &  Co.,  Akron.  O. 
F.     L.    Smldth     &   Co.,     &i     Maiden 
Lane,  New  York, 

Bethlehem  Foundry  &  Machine 
Works,  So.  Bethlehem,  Pa. 

Geo,  V.  Creason  Co,,  ISlh  St,  and 
Allegheny  Ave.,  Philadelphia,  Pa. 

Nordvke  &  Marraon  Co.,  Indlan- 
HpollB,  Ind,  Ci- 

Rockwood    Mfg.    Co.,    Indianapolis, 

Sprout,      Wnldron    &   Co.,      Money, 


GBIT  HII.1^. 
Knipp  (Thee.  Proseei  &  Sonl,  15 
Gold  St,  New  York  Ei— 

F,     L,    Smldlh     &   Co..     «t    Maiden 

Lanp,   New  York, 
Bturtevant  Mill  Co.,  Harrison  Sq,. 

Boston,   Mass. 

GUDGEONS. 
Nordyke   &   Marmon   Co,,    Indlan- 

Reei-es  Pulley  Co,.  Columbua.  Ind, 
01- 

Walker  &  EltloH.  Wilmington,  Dei, 
HI- 

HAHGESS. 

AlllH-Chalmere    Co,,    12th    &   Wash. 

Ave,,  Chicago,   111, 
Barnard  &  Leas  Mfg,  Co,,  MoUne, 
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C,  O.  Bartlett  &  Co..  43-15  Cenlur 
St.,  Cleveland,  O.  Gl— 

Bethlehem  Faundi;  &  Hachine 
Works,  So,  Bethlehem,  P«. 

Chaa.  Bond,  620  Arch  St.,  PHlladel- 

phla.    Pa. 
H.  W.  Caldwell  &  Son  Co..  Western 

Ave.  &  nth  St.,  Chicago.  III.  CI— 
Chambers      Bros.,    520    St.,      below 

L^ni^aHlEr  Ave.,  Philadelphia.  Pa. 

Cl- 

Charler  Gas  Engine  Co..  9-11  Wal-  . 

lace  St..  Sterling,  III. 
Dodge  HfK.  Co.,  Mlshawaka.  Ind. 

Bl- 
Falrbanks,  Morse  &  Co.,   Chicago. 

III.  ■  Bl— 

Bl— 
Hes9-Bnyder  Co.,   MaHsllon,   O. 
Hin  Clutch  Co..   Cleveland,  O. 

The  Jeffrey  Hfg.  Co,,  Columbus, 
Ohio.  Ci— 

Lane  &  Bodley  Co..  Cincinnati.  O. 
Logemann   Bros.,    28Z   Oregon.    HII- 

Molntosh'-Hun'tlngton   Co..   118   Su- 
perior. Cleveland,  O. 
Nordyke    &    Marmon    Co.,    Indian- 


[nd. 


Plltfburg  Forge  4  Sup.  Co..  a»-ni 
Water  St.,   Pittsburg,   Pa- 

Reei-es  I'ulley  Co..  Columbus,  Ind. 
Dl- 

Chaf.  Ross  &  Son  Co.,  lad)  Steu- 
ben St..   Brooklyn,   N.   T. 

Sherirr  Mach.  Co..  in  Water  St. 
Pittsburg,  Pa.  12— 

R.  R.  Street  Sc  Co.,  181  Wash.  8t, 
Chicago,  111. 

Tamplln,  Rice  &  Co..  Akron.  O. 

Union  Mach.  Works,  Zanesvllle.  O. 

Walsh's  Sons  &  Co..  Newark,  N.  J. 

Walker  &  Elliott.  Wilmington,  Del. 
m— 

Webster  Mtg.  Co.,  1075-1097  W.  15th 
St.,  Chicago.  Ill,  CI— 

Wlae  &  Baltoy.  Pt.  &  Haco  Sto., 
Philadelphia,    Pa. 


American     Blower     Co.,      Detroit, 

Mich, 
Buftalo  Forge  Co..   Buffalo,   N.   Y., 


__.  __.  „  _..n  Co.,  Jersey  City, 

N.   J. 
Fairbnnha,    MorBe  &  Co.,   Chicago, 

111.  Bl- 

Natlonal    Blower   Co..   171h  and   Bt, 

Paul  Ave..  Milwaukee.  Wis. 
New  York  Blower  Co.,  Bucyrus,  O. 

39  Cortlandt  St..  New  York. 
R.   R.   Street  &  Co.,  184  Wash.   St.. 

Chicago,    111. 
B,    F.    Stiirtevant,    Jamaica   Plain 

Station,   Boston.  Mass.  Bl— 


HOISTING  HACHIHERT, 

iee  also    Elevating   and    Conveying 

Machinery.) 
Allls-Chalmera   Co.,    12th    &    Wash. 
Ave.,    Chicago,    III. 


American  Hotst  ft  Derrick  Co.,  SW 
Hennen  Bidg.,  New  Orleans,   La. 

AullRian  Company.  Canton,  O. 

Earle  C.  Bacon.  Havemeyer  Bldg.. 
New  York,  N.  Y.  ai— 

C.  O.  Bartlett  A  Co.,  0-4&  Ceoler 


,  Maas. 
Borden    &    Selleck,    18-50   I.ake    St.. 

Chicago,    111. 
W.    F.    Brolhera     Co.,     Park     Row 

Bldg.,  New  York. 
Brown  Hoisting  &  Conveying  Co., 

Cleveland.      O.,      and      PItUpburg. 

Pa. 
H.    C.    Bullock    Mtg.    Co..    UTS    W. 

Lake  St.,  Chicago.  lit. 
John    F.    Byers    Machine    Co.,    Ra- 


Thoe.     Carlln'i 


Sons,     Allegheny. 


Chicago  Pneumatic  Tool  Co.,  Chi- 
cago.  Ill, 

Cnnlractora'  Plant  Mfg.  Co..  Bos- 
ton, Uaaa. 

Cooper,    Hewitt    ft   Co.,   IT   Burling 


Dodge  Mtg.  Co.,  Mlshawi 


Bl- 


D'OUer    Eng.    Co.,    V6    I 
Philadelphia,  Pa. 

The  Eastern   Machinery   Co.,    New 
Haven,   Conn. 

Exeter  Machine  Works.  1311  Chem- 
ical Bldg.,  St.  Louts,  Mo. 

Fairbanks,   Morse  ft  Co.,  Chicago, 
111. 

Gates  Iron  Works.  Chicago,  III. 

A.   A.   Grilling     Iron     Co..   Jersey 
City,  N.  J. 

The    B.    Flory    Mtg.    Co.,    Bangor. 
Pa.  El- 

Geo.   I.  Friti  Foundry  ft  Hachine 
Co..  aN«  S.  3d  Bt„  St.  I«uls.  Mo. 

Gordon  Foundry  ft  Machine  Co. 

The  C.  S,  Harris  Co.,  Rome,  W.  Y. 

The    Hayward    Co.,    97    Cedar    St.. 
New  York,  N.  Y. 

Honser  Elevator  Co.,  SI  B.  Water 
St..  Syracuse.  N.  Y. 

Howard  Iron  Works.  Chicago,  Cor. 
Granger.   Buffalo,   N.  Y. 

C.    W.    Hunt    Co.,    RlcbmQDd    Ter- 
race, West  New  Brighton,  N.  Y. 

In gersoU- Sergeant   Drill  Co.,    Bos- 

JeSiey  Hfg.Co.,ColumbuB,  0.  Ci — 

Moses  p.  Johnson  Machinery    Co.. 

715  N.  2d  St.,  St.  Louis.  Mo. 
Kaltenbnch  &  Grle.is,  1618  Wllllam- 

-71  Bldg.,  Cleveland.  O. 
sas  City  Blevat"-  ""- 

...  19th  St.,  Kan8i._ 

Keystone  Electric  Co.,  Erie,  1  _. 
King  Bridge  Co..  Cleveland.  O. 
Lambert      Hoisting      Engine      Co., 

Newark.  N.  J. 
Lane  ft  Bodley  Co.,  Cincinnati. 


Wti  Canal  St.,  New  Orleann 
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Link  B«lt  Engi.  Co.,  Hicetowit, 
PhiUdelphU,  Pa. 

Losemajin  Bros.,  282  Oregon,  Mil- 
waukee.  Wis. 

Lord,  Bowlor  &  Co.,  3S  Center  St., 
Cleveland,   O. 

Volney  W.  Mason  &  Co.,  Lafayette 

Geo'.'T.  McL^uthiln'co..  130  Fulton 

St..   BoHton.   Ma£B. 
John  A.  Mead  &  Co..  7  Broadway. 
New  York. 
'  MotifRhan'B  Maeh.  ' 


Moore  Mfg.  Co.,   Byracuae,   N.  Y, 
J.  8.  Mundy,  Newark.  N.  J. 
Nordylce   &   Marmon   Co..   Indiai- 


OtlB  Elevator  Co.,  Hi  Church  3t,. 
Buffalo,  N,  Y. 

Pawling  &  Hormaliiger,  Milwau- 
kee, Wis. 

D.  W.  Pratt,  ai  Lucas  Ave..  Bt. 
Louis,  Mo. 

Rand    Diill    Co.,    loo    Broadway, 

Hew    York;    Honadnock    Bldg., 

Chicago. 
Ransome   &   Smith   Co..   17-i»     8th 

St..    Brooklyn,    N,    Y. 
HawBon  &  Morrlaon  Mtg.  Co.,  Caro- 

brldgeport.   Mass. 
Hlverslde  Iron  Works,  Central  Ave. 

&   4th  St.,   Kansas   City.   Mo, 
Roblna    Conveying    Belt    Co.,    13-a 

Park  Row,  New  York. 
L.  M.  Rumsey  Mfg.  Co.,  SOS  !d  St., 

St.   l^iuls.    Mo. 
Wm.   ScUera  &  Co.,    lac.   Phlladel- 

WlUls'shaw.  Chicago,  111. 

Standard  Pnouinatlc  Tool  Co.,  Chi- 
cago. 111. 

Sullivan  Machinery  Co..  Chicago, 
111. 

Trenton  Iron  Co.,  Trenton,  N.  J. 

United  Telephone  Co.,  20-22  Broad 
St.,  New  York. 

Vulcan    Iron    Works,    Wllkesbarre, 


WabBter,    Camp   ft    I.^ne   Machine 

Co.,   Akron.   O. 
Wltte    Iron    Works,    609   W    5th    St., 

Kansas  City.  Mo. 
R.    S,   Wood   A   Co..    Philadelphia, 


KILNS,  BOTABY. 

All  Is- Chalmers  Co..  I2th  &  Wash, 
Ave..  Chicago,   111. 

The  American  Clay  Working  Ma- 
chinery Co.,    BucyruB.   O.  Cl- 

Betblehem  Foundry  ft  Machine 
Wo  ka,  So.  Bethlehem,  Pa. 


The  Bonnot  Company,  Canton,  O. 


Wm.  F.  MoBSer  &  Son.  Allenlown, 
Pa.  PI— 

Beeves  Pulley  Co..  Columbus,  Ind. 

P  L  Bmldth  &  Co..  66  Maiden  lane. 

New  York. 
Vulcan    Iron    Worka.    WUkesbarre, 

Pa.  Bl- 

UMING  FOH  KILNS. 

F.  L.  Smldth  ft  Co.,  66  Maiden  Lane, 
New  York. 

Stowe-FnUor  Co.,  Superior  Bldg., 
CleveUnd,  0. 
LOCOHOTIVES,  SHALL. 

1  Locomotive  Work  a,  I 
-  -  ii.rtoi^hla.  Pa. 

LdWiB     Block, 


_„      t  &  Co..  15  Cortlandt 
~"3t..    New   York.  _      ^ 

Mich.    F.lBCtrlc    Co.,    101   Woodward 
Ave.,  Detroit,  Mich. 

H.  K.  Porter  Co.,  531  Wood  St. 

Steama   Mfg.    Co..    Erie.    Pa. 
Vulcan    Iron    Works,    WUkesbarre, 


Pa. 


c  ft  Mtg.  Co., 


LUBRICATORS. 

Crane   &  Co..    Chicago.   111. 
netrolt    Lubricator    Co..     Detroit 

Fairbanks,  Morae  ft  Co.,  Chicago, 
111. 

M.  C.  Hammett,  Troy.  N.  Y. 

Lunkenhelmer  Co.,  Cincinnati.  O. 

Mcintosh  Huntington  Co.,  118  Su- 
perior St.,  Cleveland,  O. 

Michigan    Lubricator   Co.,    Detroit, 

Nathan   Mfg.  Co..  New  York, 

Robins    Convoying     Belt   Co.,    13-21 

Park  How,   New  York. 
L^  M.  Humsey  Mfg.  Co.,  St.  Louis, 

alley,   Ft.   & 
.hla.  Pa. 

HAGHBTS. 

Stephfn  R-  Krom.  113-llB  Plymouth 

SI-,  jersey  City,  N.  J. 
Nordvke    ft    Marmon    Co..    Indinn- 

apoils,  Ind.  CI— 

Sprout,  WHldron  ft  Co..  Muncy.  Pa. 

MECHANICAL  DRAFT. 
(See  also  Blowers.) 

American     Blower     Co..     Detroit, 
Thl"'Amerlcan    Stoker    Co..     Weld 
Bldg,,    Boston,    Hbbb. 
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BuCtuto  TOTge  Co..  Buffalo,  N.  T. 
C.  H.  OirCord  &  Co.,  135  N.  Sd  8t, 

Philadelphia.   Pa. 
HassachuRetta     Fan    Co.,    G3  State 

at..    Hoston,    Mass, 
National     Blower    Works,    17th    St, 

&  St.  Paul  Ave.,  Milwaukee,  Wis. 
Power    Specialty    Co.,     126  Uberly 

Snioite  Prevention  Co.  of  America, 

New  York. 
B.      F.      aturtevant     Co.,      Jamaica 


MECHAHICAI  STOKERS. 


Bldg.,  Boston,   Mass. 
The     BaDcock     &     Wilcox     Co.. 
Corllandt  St.,  New  York. 


Alfred   Box   &    Co.,     Philadelphia. 
Pa. 

BrIBhtmnn  Furnace  Co.,  Cleveland, 

Ohio. 
Davis  Auto.  Stoker  Co..  Bridgeport. 

Pa. 
Mcl^ve,    Brooke   &   Co.,    Scranton, 

Pa, 
Playtund    Stoker     Co.,      Cleveland, 

Ohio. 
Thaver    &    Co,,    tnc,    39    Cortland! 

St„  New  York, 

MIXERS  FOR  CEMENT. 

le  Mfg,  Co.,  218  Broad- 


Max 


,  New 


Alexander      Hradley     &     Dunning, 

Syracuse,  N,  Y, 
The  Bonnol  Co.,  Canton,  O,        Dl— 

Contiactora'  Tool  Co.,  iiS  S.  Sth 
St.,  Philadelphu,  Ps. 

J.  H  Day  &  Co.,  IIM  Harrison 
Ave.,    Cincinnati.   O. 

W.  D.  Dunning;,  Syraciue,  N.  Y. 
TflSrey  Mfs.Co.,Colnfflbus,  0.  Ci— 

MuInloHh  liuntlngton  Co..  IIS  8u- 
pwlor,   r^eveland.   O. 

Nord.i'kt  &  Mnrmon  Co.,  Indian- 
apolis, Ind, 


Cha 


KmsK  &  Sons 
.    Brooklyn,    N 


..  ie-30  StPU- 


HORTAR  COLORS. 

Thomas  Moulding  Company,  1007 
Chamber  of  Commerce  Bids-, 
Chl^neo,  III, 

Samuel  Cabot,  70  Kllby  St„  Boston. 
Mb  AH. 

Wm.    Wirt    riarke   &   Son,    115   Gay 


Boston.   Mass 


Rossle  Iron  Ore  Paint  Co.,  Ogdens- 


OVERHEAD  TRACE. 

Bethlehem  Fonndij  ft  ^"•*''" 
Woiks,  So.  Bethlehem,  Fa. 

New  Jersey  Foundry  &  Machine 
Co,,  !G  Cortlandt  St.,  New  York. 
N.  T,  N 

G.  Ia  Btuebner  Iron  Worka,  1S2  Sd 
St„  I>onB  Island  City,  N.  T. 

Wlleox  Mfg.  Co,,  Aurora,  III. 


Barnard  A  Leas  Mfg.  Co.,  Hollne, 

III, 
C.  O,  Bartlett  A  Co.,  4S-45  Center 

St.,   Cleveland.   O.  Ql— 

W.  D.  DnDning,  Syiadue,  N.  T. 
The  S.  Howe*  Co.,  SiWei  Creek, 

K.  Y. 
The  Invincible  Grain  Cleaner  Co.. 

Sliver  Creek,  N.  Y. 
Nordyke    &    Marmon    Co..    Indlaii- 

a polls.  Ind,  CI — 

PEBBLES. 

The  Max    F,    Abbe     Mfg,     Co..    ZfO 

Broadway,  New  York. 
The  Bonnol  Co..  Canton,  O.       Dl— 
Roborl     Del  am  e     A     Co..     Dieppe. 

Franee. 

Enipp  (Thoa.  Prouei  &  Son),  ij 
Gold  St.,  NaT  York,  N.  Y.    Ei— 

John  MeUllncy,  SI  Fulton  St.,  New 

York.   N.   Y. 
Caslmlr  Thoron.  Room  5,  Floor  K, 

N.   Y,     Produce   Exchange,    New 

York. 
F,   I..   Smidth   &   Co..    «&    Maiden 

Lane,  New  York. 

B.  VoiEt,  138  Maiden  L«ne,  New 
York  City. 

PEBBLE  HILLS.. 

(See  also  Ball  Mills.  Tube  Mills.) 

C.  O.    Bartlett   A   Co.,   «-«  Center 
SI..   Cleveland,  O.  Gl— 

Bethkbem    Fotmdrjr    &    Machine 

Worka,  So.  Bethlehem,  Pa. 
The  Bonnol  Co..  Canton.  O.       Dl— 
F.   L..   Smldth    &    Co.,   M   Ualdien 
Line,    New   York. 


pilnt  Pebbles 

Pranck  sad  Daalek 
\W3  Boat  Seloctlofl. 

B.  voigt  ";.'."::.." 

SuleAsencFor 
VoM.  Delirn*  a  C)*.i  Sacra. 
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PICES. 
CoDtracton'  Toot  Co.,  iis  S.  6th 
St,  PhiUdelpliia,  Pa. 

Fairbanks.  Morse  &  Co..  Chicago. 
111.  m- 

Nordylce  &  Marmon  Co..  Indian- 
apolis. Ind,  CI— 

B.  V.  Starr  &  Co.,  North  &  Center 
Sts..  Baltimore,  Md. 

PIPES. 
Union    Steam    Pipe    Co.,    Battle 
Cieek,  Hich. 

POWEK'  TRANSMISSION. 

Allls-ClKUmers  Co..  12th  &  Wash. 
Ave.,   Chicago,   III. 

American  Enflneerlng  Works.  Chi- 
cago. 111. 

Aultman   Co..   Canton,   O, 

Cha^.  Bond,  520  Arch  St.,  Philadel- 
phia,   Pa. 

Borden  &  Belleck  Co..  4£-50  I.ake 
St.,  Chicago,  III.  El- 

Buhl  Malleable  Iron  Co.,  Detroit. 
Mich. 

H.  W.  Caldwell  &  Son  Co.,  West- 
em  Ave.  &  ITth  St..  Chicago,  IH- 

Geo.  B.  Carpenter  A  Co..  Chicago. 

111. 
Christiana  Machine  Co..  Christiana, 

Pa, 
Cole  Mf».  Co..  Lakeport.  N.  H. 
Geo.    V,    Creeaon    Co.,    1«    Liberty 
,     St.,   New  York;  18th  St,    &    AUe- 

Kheny  Ave.,  Philadelphia.  Pa. 
F.  M.  Davis  Iron  Works  Co..  Den- 
Dodge  MtK-  Co..  Mlshawalca.  Ind. 

,  D'Oller  EnglneerlnK  Co.,  lffi-127  a, 
Uth   St..   Philadelphia,   Pa. 
Elwell-PaTker  Electric    Co.,   loM 
Bamiltim  Ave.,  Cleveland,  0. 

Falls  Rivet  &  Machinery  Co..  Cuy- 
ahoga  Falls,    O..    and    22£   Fulton 

General  Electric  Co.,    Schenectady, 

N.  T. 
Hill    Clutch    Co.,    Cleveland.    O. 
Holyoke  Machine    Co.,    Holyoke  & 

Worcester.   Mass, 

C.  W.  Hunt  Co.,  Richmond  Ter., 
West  NeW  Brighton,  N.  Y. 

Jeffrey  Ufg.  Co.,  Columbus,  O.  Ci — 

Jones  &  McLaughltn  (Ltd.),  Pitts- 
burg. New  York  &  Chicago. 

Keystone  Electric  Co..  Erie.   Pa. 

Jae.  LeKcl  &  Co.,   Sprlngileld.   O. 

Link  Belt  Encinecring  Co.,  Nice- 
town,  Philadelphia,  Pa.,  and  49 
Dey  St.,  New  YotV. 

Link  Belt  Machinery  Co.,  Chicago. 
111. 

Logemann  Bros.,  282  Oregon,  Mil- 
waukee, Wis. 

Mcintosh  Huntington,  118  Superior, 
CleveUnd.  O. 

Geo.  T.  McLauthlln  Co..  laJ  Fulton 
St.,  Boiiton,  Mass. 

Mich.  Electric  Co..  101  Woodward 
Ave.,  Detroit.   Mich. 


Nordyke    &    Marmon    Co..    Indian- 
apolis, Ind.  CI— 

Noitliein  Blec  Ufs.  Co.,  Hadiaon, 
Wis. 

Norwftik  Iron  Works  Co..  So.  Nor- 

walk.  Conn. 
Pelton  Water  Wheel  CO.,  New  York 
Robl.  Poolo  ft  Son  Co..  Baltimore, 

Md.  Cl- 

Power    Installation    Co.,    Buffalo. 

N.  -' 


Park  Row.    New   York, 
Wm.  Sellere  &  Co.  (Inc.),  1«00  Ham- 
ilton St.,  Philadelphia,  Pa. 


__._Tl(t   Mach.   Co.,   IJI  1 
^Plttaburg,  Pa.  ^ 


12- 


_    _        1  Co.,  York.   Pa. 

Bprague   Electric   Co.,    62T   W.    34th 

St.    New   York. 
SUlwell-Blerce  &,   SmIth-VaJle   Co., 

Triumph'  Electric    Co.,    Cincinnati, 

Ohio. 
Walker  &  Elliott,  Wilmington,  Del. 
WebBler  Mfg.  Co..  WHa  W.  16th  St., 

Chicago,     III.;    38    Dey    St.,    New 

York.  Cl- 

Weller  Mfg.  Co.,  118-126  North  Ave,, 

Chicago.  111.  Gl— 

Westlnghouse    Blec.    &     Mtg.     Co.. 

Pittsburg.   Pa, 
.Wlckes  Bros.,  Saginaw.  Mich, 
Wise   ft   Bailey,   Ft.   &   Race  Bl»., 

Philadelphia.    Pa. 
WolC  Co.,  Chambersburg,  Pa. 

PDO  HILLS. 


The  Bonnot  Co., 
Cham 


1.  Co..  K 


,   O.       Dl— 


.,  Philadelphia,  Pa. 
Jonathan  Creager's  Sons  Co..  115  W. 

id    St..   Cincinnati,    O. 
E.  M.  FreesB  &  Co.,  Gallon,  O.  Fl— 
Chas.   Ross   ft  Bon  Co..   Ifl.ao  Steu- 
ben,   Brooklyn,    N.    Y. 


PULLEYS. 


Ave.. 


i  Wall     St., 


American    Mfg. 

New  York. 
American  Toot  ft  Machine  Co..  lOB 

Beach,  Boeton.  Mass. 
Aultman  Co.,   Canton.   O.  CI— 

Barnard  &   I.eas.   Mollne.    III. 
C.   O.    Bnrllett   ft  Co.,   «-4S  Center 

St..  Cleveland,  O. 

Bethletem    Foundry    &    HacUne 
Works,  So.  Bethlehem,  Pa. 

Chas.  Bond,  EM  Arch,  Philadelphia, 


Chase  Pulley  Co.,  201  Pitman. 

Geo.  V.  Cresson  ft  Co.,  ISth  and  Al- 
legheny Ave,.  Philadelphia.  Pa., 
and  10  Liberty  St..  New  York. 
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Crnwell  Clutch  &  Pulley  Co.,  West- 


Thff   Elastern   Machinery    Co.,    New 


Falrbunh 
III. 


Morao  &  Co.,   Chicago. 

Falls   HIvet   &  Mchy.    Co.,   K   Pur- 

chfl.Be,  Boston,  Mass. 
Hill  Clutch  Co..   Cleveland,   O. 

E.  &  B.  Holmes  Hacbinery  Co.,  59 

Chicago  St.,  BnfiAlo,  H.  Y. 

Gold  St.,  New  York,  N.  Y.   Ei— 
James  Hunter  Machine  Co.,  70  Kll- 

by.  Room  67.  Boston,  Mass. 
Charles  J.  Jager  Co.,  174  High  St., 

MoHton.    Maiw, 

The  Jeffrey  Mfg.  Co.,  ColnmbiM, 
Ohio.  Ci— 

W.  A.  Jonen  Foundry  A  Machine 
Co., ,68  8,  Jefteraon  St.,  Chicago, 
111. 

Jones  &  Laughllna,  Ltd,,  PltlBburg, 
New  York  and  Chicago. 

Lane  Bodley  Co.,  Cincinnati,  O. 

I.«7eniann  Broa.,  2S2  Oregon,  Mil- 
waukee. WlB. 

Hclntosh  Huntington  Co.,  118  Su- 
perior St.,  Cleveland,  O. 

Qeo.  F.  McLaulhlln  Co.,  120  Fulton 
St.,   Boston,    Mass. 

Nordyke    A    Marmon    Co.,    Indlan- 

A.  PUinondon  Mfg.  Co..  59  S.  Clin- 
ton  St.,    Chicago.    111. 

R.  Poole  &  Son  Co..  Baltimore,  Md. 
Cl- 

Reevea  Pulley  Co..  Cotumbua,  Ind. 
Dl- 

Rohlns  Conveying  Belt  Co.,  13-21 
Park  Row,  New  York. 

Chaa.  Ro9H  Sc  Son  Co.,  16-20  Steu- 
ben at.,  Brooklyn.  N.  Y. 

Slierlff  Mach.  Co.,  131  Water.  Pitts- 
burg,   Pa. 

Sprout,    Waldron    &    Co.,    Muncy, 

^"-  -» 

R.    R.   Street  &  Co.,  1S4  Wash.   St., 

Chicago, 
irnlon      Machine      Co.,     -~ 


Hl- 

Walsh's  Sons  &  Co.,  Newark,  N.  J. 
Webster  MfR.   Co.,  1073-1097  W.  16lh 

St.,  Chicago.  111.  CI— 

Weller  Mfg.  Co.,  118-126  North  Ave., 

Chicago,   111. 
Wise  &   Bailey.   Ft,   &   Race   Bts.. 

Philadelphia.  Pa. 
T.  R.  Wood's  Sons,  Chambersburg, 


FULVERIZBBS. 

(See  alao  GrindiitE  Hachineiy). 

Max  F.  Abbe  Mfg.  Co.,  218  Broad 

way,  New  York. 
J.  R.  Alsing  Co.,  75  GneniKr  St., 

BTOoklyn,  N.  Y.  I 


The    American    Stoker     Co.,      ^Veld 

Bldg.,    Boston,    Mass. 
Anderson      Foundry      &      Machine 

Works,    Anderson,    Ind.      (Clay.) 
C.   O     Bartlett   &  Co.,    «-4S    Centei 

St.,  Cleveland,  O.  Gl— 

The  Bonnot  Co.,  Canton,  O.  Dl— 
Borden    A    Selleck    Co.,    48-dO    I.Ake 

St.,  Chicago,  111.  El- 

Bradley  PnlTeriier  Co^  ga   State 

St,  Soaton,  Hasa. 
Chambers  Brothers  Co.,  52d  St.,  be- 
low Lancaster  Ave.,  Pliiladelphla. 

Pa.  CT— 

J.  C.  Clark,  Box  SS.  Atlanta.  Oa. 
Cleveland  Pulveriser  Machine    Co.. 

in  Viaduct.  Cleveland,  O. 
Geo.  V.  Cresson  Co.,  141  Liberty  St.. 

New  York. 
Dickson  Mfg.  Co.,  Scranton.  Pa. 
C.  H.  Ginord  &  Co..  13&  N.  3d    St., 

Philadelphia.  Pa. 
The   Hayward   Co,,   97   Cedar    SI.. 

New  York,  N.  T. 

The  Jeffrey  Mig.  Co.,  Colnmbna, 
Ohio.  Ct— 

JesBup  Cyclone  Pulferlxer.  100  Will- 
iam St.,  New  York. 

Kent  Mill  Co..  E  Beekman  St..  New 
York,    N.   Y. 

Stephen  R.  Krom.  113  Plymouth  St.. 
Jersey  City.  N.  J. 

Empp  (ThoB.  Pronei-ft  Son),  15 
Gold  St.,  New  York,  IT.  Y.      Bi — 

Geo.  T,  Mcl^uthlln  Co.,  120  Fulton 

St..  Boston. 
M.    A,    Nebol.    14     Dunham      Plaee. 

Brooklyn.  N.  Y.     (Clay.) 
Newark      Pulverising      Works.       IM 

Passaic  St.,  Newark.  N.  J. 

Newell  Mfg.  Co.,  149  BicMdway, 
Hew  York,  N.  Y. 

Ray  m on  a  Impact  Pulveriser  Co., 
Monadnock  Blk.,   Chicago.   III. 

C.  W.  Raymond  Co.,  Dayton,  o. 
(Clay). 

Reeves  Pulley  Co.,   Columbus,    Ind. 

Tn— 

Robins    Conveying     Bolt   Co..    13-a 

Park  Row,  New  York.  N.  T. 
Shuti-O'Nell        Co..       Minneapolis. 

Minn. 
F.    L.    Smidth      &     Co..    66    Maiden 

Lane,   New  York. 
Bted  man's      Foundry     &     Machine 

Works.  Aurora.   Ind.     (Clay). 
B.  F.  Sturtevant  Co.,  Boston,"  Mas?. 
Sturtevant      Mill       Co.,       Harrison 

Sciuare,    Boston,   Mass. 
Walker  &  Elliott,  Wilmington.   E>el. 
HI— 
West  Pulvei-liing  Machine  Co..    ISO 

Broadway.  New  York. 
WetherlU  Separating  Co.,  96  Permj. 

son.   Newark.   N.  J. 

Patent   CniBtaer    A 


A  Ills- Chalmers   Co.,    12th    &    Wash 

Ave..  Chicago,   III. 
American  Bnglneering  Works,  Chl- 
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rtie   American   Clay   Working  Ma' 
nhlnery  Co..   Bucyrus,  O.  CI— 

American  Well  Works,   Aurora.  111. 
'        "    —    ■  e  Mtg.  Co.,  91  Uberty 


ClcTcUnd  Car  &  Fdry.  Co.,  Cleve- 
land, 0. 

Clevelanfl  Faucet  Co.,  16  Frankfort, 

Cleveland,  O, 
The    Deane    Bteam    Pump    Co.,     of 

Holyoke,      120      Liberty    St.,    New 

York. 
Dlcknon  Mfg.  Co..  Scran  Ion.  Ph. 
D'Olltr  Engineering  Co.,  125  8.  lltli 

St.,   Philadelphia.   Pa. 
Fairbanks,   Morse  &   Co.,   Chicago. 

111. 
Flint  &  Walling  Mtg.  Co.,  Kendall- 


Pa. 

ileas.  Snyder  &  Co..  MusUon,  O. 
The  Holly  Mfg.  Co..  IM  Liberty  St., 

New  York. 
Ingereoll-Sergennt     Drill     Co..     ZS 

Cortlandt  St..    New  York. 

Jeffrey  Hf g.  Co.,  Colnmbua,  0. 

Keystone   Electric   Co.,   Erie,    Pa. 

Klngpford  Fdy.  &  Mcli,  Works.  Os- 
wego.  N.   Y. 

Knowles    Btenm    Pump    Works.    91 
Liberty  St.,  New  York. 

The  I.Aldl  aw -Dunn-Gordon  Co.,  120 
Liberty  St..  New  York. 

Lane  &  Bodley  Co.,  Cincinnati.  O. 

John  H.  McGowan  Co.,  Cincinnati, 
Ohio. 

Mclntoeh   Huntington   Co.,   118  Su- 
perior at,,  Cleveland,  O. 

Morris  Machine  Works,    Baldwlns- 
vllle.  New  York. 

Pneumatic    Engr.    Co.,    128    Broad- 
way,  New   York. 

Pulsometer    Bteam    Pump   Co..   115 
Greenwich    St.,    New    York. 

E.    Qulmby,    S«    Liberty    St., 


Nev 


York. 


Jng,    Co., 


(  Cort- 


orty   St..  -NaT     _ 
Stllwell-Uierce   &    Bmlth-Valle   Co.. 

1   Engine   Works   Co.,    St. 


R.    D.    Wood    &    Co..    Philadelphia, 


QUARRY  MACHINERY. 


M.    C.    Bullock    Mfg.    Co.,'UTO    W. 

Lake  St..   Chicago,   III. 
D'Oller  Engineering  Co..  1E£  B.  lUh 

"■       Philadelphia,    Pa. 
Exeter   Machlr-     ' 

__.Bmlcal  Bldg.,  SI 
S.  Flory  Mtg.  Co., 
Good     Roads     Macl* 

Bq.,    Pa. 
H.    H.    Harvey,    SOS   Atlantic    Ave., 

IngersoU'-St 

ton.  Mass. 
MoHeH  P.  Johnson  Mchy.  Co..  Tlo-IT 

N.  2d.  St,  JJouls,   Mo. 
Lord,  Howler  &  Co.,  89  Center  St., 

Cleveland,  O. 
D.  W.  Pratt.  Zll-aS  Lucas  Ave..  8L 

LoulB.  Mo. 

Rand    Diill    Co.,    1311    Cbetnieal 
Btde.,  St.  LotUs,  Mo. 

Bherllf  Mach.    Co.,    131    Water    St., 

Pittsburg.   Pa. 
Sullivan   Machinery    Co..    Chicago. 

111. 
Tj'rone    Foundry    &    Machine    Co.. 


New  JerBey  Foundry  &  Machine 
Co.,   28  Cortlandt  St..  New  York. 

Nilee  Mine  and  Hill  Supply  Co., 
Cleveland  and  Hllea,  0. 

REPAIR  PARTS  FOR  CBHEVT 
HACHINERT. 

AlUs-Chalmere  Co..  12th  &  Waah. 
Ave.,   Chicago,    III. 

Bethlehem    Foundry    dt    Machine 

Co.,  So.  Bethlehem,  Pa. 
Bradley  Pulveiizer  Co.,  gs  State 

St.,  Boiton,  Maaa. 

Walker  A:  Elliott,  Wilmington.  Del. 
HI— 

ROCK  BRILLS. 

American  Diamond  Rock  Drtll  Co., 
120  Liberty  St.,  New  York, 

M.  C.  Bullock  Mfg.  Co.,  Chicago. 
111. 

Clayton  Air  Compressor  Works  2E 
Cortland t   St..   New   York, 

H.  D.  Crippen,  52  Broadway,  New 
York. 

Davis  Calyx  Drill  Co.,  128  Broad- 
way, New  York. 

Diamond  Drill  &  Machine  Co., 
Blrdsboro.    Pa. 

Gardner  Electric  Drill  &  Machy. 
Co.,   Denver.    Col. 

Good  RoadH  Mac.  Co..  Kenneft  Bq.. 

Hall  Steam   Pump  Co..   I^ttsburg. 

Wm.  Hasensahl.  815  E.  2d.  Cincin- 
nati. O. 

pells     Mining     Drill     Co.,     Ply- 
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JeSrev  Hfs.  Co^  ColnmboB,  0. 

Woses  P.  Johngon  Mchy.  Co..  715-17 


ThP  E.   A.   Klnaey  C 


.._  .     _.ectr1c    Drill    Co..    17SS 

Blako  St.,   Denver,   Col. 
Phillips   Rock   Drill    Co.,   40   N.   7th 

St.,   Philadelphia.  Pa. 
D.  W.  Pratt,  m-lS  Lucas  Ave..  St. 

l^iils.  Mo. 

Sand  Drill  Co.,  laS  Bioadwajr, 
Hew  York  City. 

John  M.  RogerB,  GLoucester  City, 
N.  J, 

I.,  M.  RiiniHey  Mfg.  Co.,  806-820 
N.   2<t. 

Geo.  H,  Sampaon,  W7  Pearl,  Bos- 
ton.  Ma^iB 

Star  DrllllnB  Machine  Co.,  Akron, 
Ohio. 

Sullivan   Machinery   Co.,    Chicago. 


ROLLER  HILLS. 
(See  also  PDlvericers.) 

AinB-Chftlmers   Co.,   lah   tt  Wash. 

Ave.,   ChlCHKO.    111.  _ 

Barnard  &  Leas  Mfg.  Co.,Tlollne, 

III. 
Strphen  R.  Krom,  llS-116  Plymouth 

St.,   Jersey  City,  N.  J. 
Norilyke   &    Marmon   Co.,    Indlan- 

apollH.  Ind.  CI- 

Ravmond  UroH.'  Impact  Pulverlier 

Co.,    1402  Monadnock   Block.    Chi- 

B.  P.  Starr  &  Co.,  North  &  Center 
StH..  lialtlmore.  Md. 


ROPE  DRIVES. 


C.  O.  Bnrtlett  &  Co..  43-45  Center 
SI..  Clevelana,  O.  Ql— 

A.  F.  Brown  &  Co.,  EUiaheth.  N. 
J.,   &  25  Day  St..   New  York. 

H.  W,  Caldwell  8t  Son  Co.,  Wost- 
ern  Ave.  &  17th  St.,  Chicago,   111. 

a— 

Gpo.  B.  Carpenter  &  Co.,  Chicago, 

111. 
Cooper,   Hewitt   &.  Co.,   17  Burling 

sup,  New  York. 
Dodge  Mfg,  Co.,  Mtshawaka,  Ind. 

Bl- 
Durable    Wire    Rope   Co.,    294    CoQ- 

gress  St..  Boston.  Maea. 
Hill  Clutch  Co..  Cleveland,  O. 
TeSrey  Hfi-  Co.,  Columbua,  0. 

Lane  &  Bodlpy  Co..  Cincinnati.  O. 
A.  LlBChRU  &  Sons  Rnpe  Co.,  St. 
Lou  la.  Mo. 


Ltdgerwood  Mfg.  Co.,    9S    Liberty 

St.,   New  Tork. 
Link  Belt  Machinery  Co.,  !Stb  and 

Stewart  Ave,,  Chicago,  III. 
Nordyke   &   Marmon   Co.,    Indliui- 

apolls,  Ind.  CI — 

Reeves  Pulley  Co..  Columbua,   Ind- 

Tofan  R.  Roet 

ton,  N.  J. 
B.  F.  Starr  &  Co.,  Baltimore.  Md. 
Trenton  Iron  Co.,  Trenton,  N.  J. 
Webster  Mfg.   Co.,   Vm-lWl  W.  l&th 


T    B.  Wood' 


iTSohE 


Chamberaburc. 


SCAIXS. 

Bnrden  &  Selleck,  4g-E0  lAke  St.. 
Chicago.   111.  Ea— 

Cook  Weighing  Machine  Co.,  Sel- 
lers burg,    Ind. 

The  Fairbanks  Co..  311  Broadway. 
New  York,  N.  Y.       ■  Bl— 

Fairbanks,  Morse  A  Co.,  Cblcago, 
III. 

Mcintosh  Huntington  Co.,  US  Su- 
perior, Clevelond,  O. 

T  L.  Smldth  &  Co.,  W  Maiden  Lane. 
New  Tork. 

Standard  Scales  A  Supply  Co.,  ZU 
Wood   St.,    Pittsburg,    Pa. 

SCOOPS. 


Central  Stamping  Co.,  S  Cliff  St., 
New  York. 

The  Contiactoia'  Tool  Co.,  ii8  S. 

eth  St.,  Ptiiladelpliia,  Pa. 
Ilussey,   Uenns  &  Co..  Ltd.,  Pltla- 

Mrlntosh  Huntington  Co.,  US  Su- 
perior, Cleveland,  O, 

Nordvke  A  Marmon  Co.,  Indlan- 
apollB.  Ind.  CI — 

St.  Louis  Stamping  Co.,  St.  Louie. 
Mo. 

SCREEiriNG  HACHHTERT. 

American    Mtg.    Co.,    »    Wall     St., 

New  York. 
Aiiltman  Company,  Canton.  Ohio. 
Earle  C.  Bacon,   Havemeyer  Bids., 

New  York.    N.   T.  Gl— 

Barnard  &  Leaa  Mfg.  Co.,  Mollne. 

111. 
C.   O.    Bartlett  &  Co..   4J-45  Center 

St.,  Cleveland,  O.  Gl— 

Berkley  Perlorated  Screen  Works, 

Garwood,    N.   J. 
Bethlehem    Fonndry    &    Machine 

Co.,  So.  Bethlehem,  Pa. 
The  Bonnot  Co.,  Canton.  O.      Dl— 
Borden  &.  Selleck  Co..  Chicago,  111. 
T.   w.   Carmlchael,   Wellaburg,    W. 

Va. 
Diekso 

Dunloi.      _ 

Eastwood  Wire  Mfg.  Co..  Belleville, 

Good  Roads  Mac.  Co..  Kennett  Sq., 
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The  Jeffrey  Mfg.  Co.,  Colnmbiu, 
Oliio.  Ct — 

KenL  Mtll  Co.,  S  Beekman  St..  Nen 

York.  N.  Y. 
Stephen  H.  Krora,  U3-115  Plymouth 

St.,  Jersey  City,  N.  J. 

HilfB  Uise  &  Mill  Supply  Co., 
Cleveland  and  Niles,  O. 

Nordyke    &    Marmon    Co.,    Indlan- 

apollB,  Ind. 
Robins    CanveylHK    Belt    Co.,    U-22 

Park  Row,  N.  Y. 
Sturtpvant       Mill       Co.,       HarrlBon 

Square,   Boston.  Maes. 
W.  8.  TyLer  Co..  Cleveland,  O. 
Unloo  Mach.  WorkH.  ZaneavllLe,  O. 
Walker  &  Elliott,  WilmLnBton,  Del. 

m- 

We»tern  Wheeled  Scraper  Co.,  Au- 
rora.  III. 

SBPARAIOSS. 

Bernard  &  l-etm  Mfs.  Co.,  Mollne, 

111. 
James  BegEs  &  Co..  7  Dey  St.,  New 

BetUehem  Foundiy  ft  Hacb.  Co., 
So.  Bethlehem,  Pa. 

The  Bonnot  Co.,  Canton.  O.  Dl— 
ExeltT  Machine  Works,  Exeter,  Pa, 
A.   A,  Grifflng  Iron  Co.,  66  Center 

T«ffiev  Mfg.Co.,ColumbUB,  0.  Ci— 

Kent  Mill  Co.,  5  Beekman.  New 
York.   N    T. 

Stephen  R.  Krom.  113-115  Plymouth 
St.,  Jersey  City.  N.  3. 

Mch'tosh  HQntinKton  Co..  lis  Su- 
perior. Cleveland.  O. 

Nordyke  &  Marmon  Co.,  Indlan- 
npollB.  Ind.  CI— 

Jaa.  1^.  Robertaon  &  Sons.  192  Ful- 
ton St..   Now  York. 

atiirtevant  Mill  Co..  Harrison 
Square,   Roslon.  Mass. 

SHAFTING. 


American   Tool   &  Mohy.     Co..     106 

Beach   St.,    Boston.    Mass. 
Barnard  ft  L-eos  MCg.  Co..  MoUne. 

C,  n.  Bartlett  &  Co..  43-45  Center 
St..  Cleveland.  O.  Ql— 

Bethlehem  Foundry  ft  Machine 
Co.,  So.  Bethlehem,  Pa. 

Chaa.  Bond.  nSO  Arch  St..  Philadel- 
phia.   PB. 
H.  W.  Caldwell  &  Son  Co.,  Western 
CI— 


Rhany   Ave..    Detroit.  Mich, 

Daly  &  Anderson.  Gl  S.  Clinton. 
Chlca^.  III.  L, 

Dana.  Flti  A  Co.,  UD  North.  Bos- 
ton, Masa.  C 

F.  H.  DavlB  ft  Co.,  BS  State  St. 

E.  A.  Delano,  X-X  S.  Clinton,  Chl. 


III. 

Falrmoiint  Machine  Co.,  210C  Wood 
St.,  PhlladelplTla.  Dl— 

Falls  Rivet  &  Mchy.  Co..  B2-H  Pur- 
ctiBse  at..  Boston.  D2— 

Arthur  C.  Harvey  Co.,  115  Pur- 
chase. Boston.  Mass,  Tt— 

Hill  Clutch  Co..  Cleveland.  O.    F2— 

a.  &  A.  Hodson.  2X  Arch  St..  Phil- 
adelphia.  Pa.  L 

E.  ft  B.  Holmes  Machineiy  Co.,  59 
Chicago  St.,  Buffalo,  H,  T. 

Holmes      &      Blanchard       Co.,      3» 

Charleeton.  Boston.  Mass.         11- 
I,.  L,,  Holt  ft  Co..  67  Sudbury,  BoM- 

ton.  Mass.  Hi- 

fi.  F.  Houghton  ft  Co.,  240  W.  Soni- 

ei-set   et.,    Phfladelfihla. 
J.  Hunter  Mchy.  Co..  70  KIlby  St.. 

Boston,   MasH.  El— 

The  Jeffrey  Mfg,  Co.,  Columbiu, 
Ohio.  Ci— 

Milwaukee  Rice  Machinery  Co.,  106 

W.  Water  St.,  Milwaukee,  Wla, 
Goo.  T.  MeLauthlln  Co.,  120  Fulton 

St.,  Boston.  Mass.  Fi— 

Nordyke    &    Marmon    Co.,    Indlan- 

apcllB,  Ind.  CI— 

Purve«     Machinery     &     Iron     Co.. 

South  &  Water  Sts..  Philadelphia, 

Pa. 
Reeves  Pulley  Co..  Columbus,  Ind. 


J.  Rob 


Dl- 


,.  131  Portland,  Boa- 


Fl— 


Roberts  Poole  &  Son  Co..  Wood- 
bury Sta..  Baltimore,  Md.;  i33  B. 
Germnn  St..  Baltimore,  Md.    CI— 

Robins  Conveying  Belt  Co.,  13-21 
Park  Row,  New  York,  N.   Y. 

Ctiarl'^  Ross  ft  Son  Co..  IG  Steuben 
at..  Brooklyn,  N.  Y. 

L,  M.  Rumsey  Mfg.  Co..  8(.  Loula, 


Mo. 


Lincoln,    Bos- 


Seelye  Mfg.   C 

Sheriff    Mnch.    Co.,    131    Water    St., 

Pittsburg,    Pa. 
Sprout,  Waldron  &  Co.,  Muncy.  Pa. 
Chas.  A.  SIrellnger  &  Co.,  1!0  Bates 


Charter  Gas  Eng.  Co.,  Sterling.  111. 
Chlcngo  Flexible  Shaft  Co..  158  Hu- 
ron St..  Chicago.  Ill,  F 

Compressed   Steel   Shafting  Work 


•r  Congress  ft  5(h,  Detroit.  Mich. 


HI— 
Webster  Mfg.   Co.,  1075-1079  W.  15th 

St.,  Chicago,   111.  CI— 

Wise  ft  Bailey,   Ft.  and  Race  Sts., 

Philadelphia.   Pa. 
James  Yociim  ft  Son,  IB  N,  2d  St., 

Phll^idelphla,  Pa. 
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DIRECTORT  OP  AMERICAN  CEMBNT  INDUSTRIES. 


SHEAVE  WHEELS. 

AlUa-ChalmerB   Co.,    12th    ft    Wash. 

Ave..    Chicago.    III. 
Barnard  ft  Leoa  Mtg.  Co..  Moline, 

111. 

Bethlehem    Foundry    8b    Hachine 
Co.,  So.  Bethlehem,  Pa. 

Dodge  Mte.  Co..  MlBhawaka.  Ind. 

Bl— 
Ileaa-ljnydor  Co..  Massllon,  O. 
Jeffrey  HfK.Co.,Coliunbiis,  0.  Ci — 
Lane  ft  Bodley  Co.,  Cincinnati,  O. 
Geo.  T.  McLauthlln  Co..  120  Fulton 
St.,  Boston.  Mass.  Fl— 

Nordyke   ft   Marmon   Co.,    Indlan- 


I..  M.  RumBey  Mtg.  Co..  31.  Louis. 

Mo 
Walker  ft  Elliott.  Wilmington,  Del. 


IKh  St.,    Philadelphia. 
K.    R.    Holm«    Mach.    Co.,   69   Chl- 

easo  St.,   Buffalo,  N.   Y. 
Keyetono  Electric.  Co,  Erie.  Pa. 
Reeves  Pulley  Co.,  ColumbuB,  Ind. 
Dl- 

SPODTmC 

Barnard  ft  Leaa  Mfg.  Co.,  Moline. 

III. 
Dodge  Mfg,  Co.,  MlBhawaka,  Ind. 

Bl- 
Walker  ft  Elliott.  Wllminston.  Del. 


SPROCKET  WHEELS. 

Barnard  &  Deaa  Mfg.  Co.,  Mollno. 

III. 
C.    O.    Barllelt   &   Co..   «-«  Center 

St..   Cleveland,  O.  Gl- 

Bethlehem    Foundry    ft    Hacbiiie 

Co.,  So.  Bethlehem,  Pa. 
Chas.  Bond.  5!0  Arch  St.,  Phlladel- 

H,  W.'  Caldwell  &  Son  Co..  West- 
ern Ave,  and  ITIh  St.,  Chicago,  III. 

Dodge  Mfg.  Co..  MIehawaka.  Ind. 

Bl- 
Heee-Snyder  Co.,  Maasllon,  O. 
The  Jeffrey  Mfg.   Co.,  Columbua, 
Ohio,  Ci— 

F.  H.  C.  Hey,  64  Ci>lumbia,  Buf- 
falo, H.  T. 

Nordyke  &  Marmon  Co..  Indian- 
apolis, Ind.  ci— 

Reeves  Pulley  Co..  Columbus,  Ind. 
Dl— 

B.  F.  Starr  A  Co.,  North  &  Center 
St3..    Baltimore,    Md. 

Walker  ft  Elliott,  Wilmington.  Del. 


Webster  Mfg.   Co..  10TS-10»7   W.  lott 

St.,  Chlcag»).  III.  CI— 

Wise  &  Bailey.  Ft.  ft  Race  Sis.. 
Philadelphia,  Pa. 

STACKS. 
AlliS'Chalmers  Co.,   IZth   &   TVash. 

Ave  Chicago,  III. 
Wm.  Collins'  Sons,  ft.  W.   Zlat   St.. 

New  York, 

The  CoaUactort"  Tool  Co^  iis  S. 

6th  St.,  Philadelphia,  Pa. 
Logemann  _Bros.,  a2  Oregon.    Mil- 
Mack  In  o 

Mich. 
R.  R.   Street  ft  Co.,  1S4  Wash.    St.. 

Chicago. 
Vulcan    Iron    Works.     Wilkeabarrc 


STEAU  TRAPS. 

American  Blower  Co..  141  Bi-oad- 
way.  New  York;  also  IBW  Mar- 
quette Bldg..  Chicago. 

ChBR.  Bond.  BSO  Arch  St.,  Philadel- 
phia.  Pa. 

STEAH  TDBBIHES. 


STRVCTDBAL  IRON  AND  STEEL 
Bethlehem    Foundry    &   Machine 

Co.,  So.  Bethlehem,  Pa. 
Bethlehem  Steel  Co.,  So.  Betfale- 

Bviffalo  Forge  Co.,  Buffalo.  N.   T. 
Crane  Co.,  Chicago,   III. 
J.  B.  A  J.  M.   Cornell,  New  Tork 
City. 

Enterprtso  Boiler  Co.,  Toungstown. 

Ohio. 
Forest  City  Steel  ft  Iron  Co.,  Cleve- 

A.  A.  Grilling  Iron  Co.,  (6  Center 
St..  New  York. 

Groton  Bridge  &  Mfg.  Co.,  Qroton. 
N,  Y. 

Mason  Mfg.  Co.,  TT  Beekman  St.. 
New  York. 

Milllken  Bros.,  11  Broadway.  N'ew 
York. 

The  Sfruclural  Iron  ft  Steel  Co., 
Baltimore,  Md. 

Wisconsin  Bridge  ft  Iron  Co.,  Mil- 
waukee, Wis. 

SULPHATE  OF  LIMK. 

J.  B.  King,  1  Broadway,  New  York. 

SDPERSBATERS. 

The  Bnhcock  ft  Wllcoi  Co.,  29  Cort- 

landt  St..  New  York. 
D'Oller  Knglneerlng  Co.,  liS  S.  llth 

St.,    Philadelphia,    Pa. 
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Chaa.  Bond,  520  Arch  St..  Philadel- 
phia, Iti. 
Burtalo  EnglneerlDK  Co..  9  Brie  Co. 

Bk.   Bids..  BuRalo.   N.  Y. 
Central   Rubber  &  Supply  Co..   229 

S.  Meridian,  Indianapolis.  Ind. 
D'Olter  EnslneerlnB  Co..  IS  S.  11th 

St..    Philadelphia.    Pa. 
RobliiH    Conveying    Belt    Co.,    13-il 

Park  now.  New  York. 
Frank  H.  Stewart  A  Co..  3&  N.  7th 

St..  Philadelphia.  Pa. 
B.  Vaigt,  138  HaiAen  Lane,  New 

Voik. 

wise  &   Bailey.    Fl.    &    Race    8U„ 
Philadelphia.   Pa. 

SURVEYING  IHSTRUMENTS. 
L.  Beckinaii,  Toledo,  0. 

'    SWITCHBOARDS. 

1    Mrg.    Co..    Cln- 


D'Oller   Enslneerlng  Co..   125-127  8. 

nth  St.,  Philadelphia,  Pa. 
Elwell-Paik«i   Electric    Co.,    1066 

HamiltOD  Ave,,  Cleveland,  0. 

Greaorv  Electric  Co.,  &4-«2  CUnlon 
St..   Chicago.   111. 

Jenney  Electric  Mfg.  Co..  Indian- 
apolis. Ind. 

Keystone  Electric  Co..  Erie.  Pa. 

Mlchlsan  Flectric  Co..  101  Wood- 
ward Ave.,  Detroit,  Mich. 


. 1   Clay    Working   Ma- 

cninery  Co.,  Bueyrus,  O. .  CI— 

The  Bonnot  Co.,  Canton.  O,        Dl— 


TIGHTENEBS,  BELT   AND 
ROPE. 

ADls-Chalmera    Co.,    12th    6    Wast 

Ave.,   Chicago.    111. 
C.    O.    Bartletl.     43-fE     Center     St 

Cleveland.    O.  Gl— 

Dodge  Mfg.  Co..  Minhawaka.  Ind. 
Nordyke    &    Marmon     Co..    Indlan- 

BpollB,  Ind.  CI— 

Beeves  pulley  Co..   Columbus,   1 


The  Aullman  Co.,  Canton.  O.      CI— 

Earle  C.  Bacon.  Havemeyer  BIdg., 

New  York,   N.   Y.  Gl- 

J^ftnj  Hfg.Co.,ColumbiiB,  0.  Ci — 
TOOLS  FOR  CEMENT  WORKERS. 

Wm.   Wirt   Clarke   &   Son.   115  Gay 
St.,  Baltimore,   Md. 

Tbe  Contiactoia'  Tool  Co.,  118  S. 
6tli  St.,  Philadelphia,  Pa. 

F.    N.   Crane.  179  rfarket,    Newark. 

N.    J. 
Ideal  Tool  Co.,  Indlanapolla,  Ind. 
Uclntosh   Huntington   Co..   118   S 

perl  or,  Cleveland.  O. 
Bansomc  &  Smith  Co..  17-19  9th  S 

Brooklyn.   N.   Y. 
Orr-Lork'!tt  Hardware  Co.,  BO  Stale 

St.,  Chicago.  111. 

TOOLS  FOR  TESTING  CEMENT. 

The  Fairbanks  Co..  311  Broadway. 


Wm,    Colllna'    Sons,    ft.    of   W.    2l9t 

St..  New  York, 
Macklnon     Mfg.     Co.,      Bay     City, 


TESTING  MACHINES. 

The  PairbankB  Co..  311  Broadway, 
N.  Y.;  19  Light  St..  Baltimore. 
Md.;  «04  Canal  St.,  New  Orleans. 
Lo.;  210  Main  St.,  Buttalo,  N.  Y.: 
3M  Broadway.  Albany,  N.  Y.:  70t 
Arch  SI..  Philadelphia.  Pa.;  9e  3d 
Ave.,  PUtsburs.  Pa.:  38  Pearl  St., 
Boston.  Mass.;  749  Craig  St..  Mon- 
treal. Canada;  IS  Great  Elastern 
St.,  I.>ondon.   England.  Bl— 

Fairbanks,  Murse  &  Co.,  Chicago, 
etc,  BI- 

T.  Olsen  &  Co..  BfW  N.  l!th  St.,  Phil- 
adelphia.   Pa. 

Riehte  Bros.'  Testing  Machine  Co., 
1124  N.  9th  St..  Philadelphia,  Pa., 
and  120  Liberty  St.,  New  York. 

Wm.  Sellers  A  Co.,  1600  Hamilton 
St.,    Philadelphia,    Pa. 


Buffalo  Engineering  Co..  9  Erie  C 
Bank  BIdg..  Buffalo.  N.  Y. 

Bullock  Electric  Mfg.    Co.,  Cincin- 
nati, O. 

D'OUer   Engineering  Co..    125-lH  8. 
nth  St..  Philadelphia,  Pa. 

Elwell-Paikei  Electric  Co.,    1066 
Hamilton,  CleTeland,  0. 

Gregory   Electric  Co.,  H-&!  Clinton 


„  ChlcB 


.  111. 


Jeffrey  Hfg.Co.,Coliimbns,  0.  Ci — 

Jenney  Electric  Mfg.  Co.,  indlan- 
apollB.   Ind. 

Keyalone  Electric  Co..  Erie,  Pa. 

Michigan  Electric  Co..  101  Wood- 
ward Ave.,  Detroit.  HIch. 

Hortbein  Electric  Mfg.  Co.,  Mad- 
ison, Wis. 

Reeve?!  Pulley  Co.,  Colum"  "    ' 


Dl— 


THDCKS. 

k  Leas  Mfg.  ( 
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Borden  A  Selleck  Co.,  48-60  Lake 
St..  ChtcaKO.  III.  El— 

Fairbanks  Co..  311  Broadway.  Neir 
York:  Philadelphia.  Pa.i  Boston, 
UaM.;  Baltimore.  Md.;  Albany. 
N.  y.;  New  Orleans.  La.;  Buffalo. 
N.  y,;  Pittsburg,  Pa.  Bl— 

Fairbanks,  Morse  &  Co.,  Chicago, 
111. 

B.  M.  Freese  &  Co..  Qallon.  Ohio. 


Howe 

Scale 

Co..  R 

utland. 

Kllbo 

rn  & 

Jacobs 

Mfg. 

:;o.;  Col 

urob 

LansI 

"iis 

eelbarr 

ow     Co 

,      Utn 

NSrd; 

ke    & 

Mann 

n    Co., 

Indian 

RIehle  Bros.  Testing  Machine  Co. 
Philadelphia.  Pa. 

Tucker  &  Dorsey  Mfg.  Co.,  Indian- 
apolis,   Ind. 

Variety     Machine     Co..     Warsaw, 


TUBE  HILLS. 
(See  also  PulTerixen.) 

The  Max   F.   Abbe    Mfg.    Co..   220 
Broadway.   N.   Y. 

The  Bonnot  Company,  Canton,  O. 
Dl- 

Erupp,   Fried.    (Thos.  Ptobmi  ft 
Son),  ij  Gold  Sty  N.  Y.      Ei— 

F.   L.   Smidth   ft    Co.,    m    Maiden 
Ijiue.  New  York. 

UNDER  RDHKGR  MIIXS. 


:.  F.  Starr  &  Co.,  North  &  Center 
SIB..    Baltimore,    Md. 

t  Mill  Co.,   Harrison  Sq., 


WAGONS. 
ContiactoiB'  Tool  Co.,  iiS  S.  etk 

St,  PhiUdelphM,  Pa. 
Nordyke  &   Marmon  Co.,     Indlan- 


Americnn   Steel   &   Wire  Co.,    New 

York  and   Chicago. 
Brodcrlck  &  Bascom  Rape  Co..  St. 

Louis,  Mo. 
Buffalo  Ens.  Co.,  9  Brie  Co.   Bank 

BIdg..    Buffalo,    N.   Y. 
Creaghcnd  Eng,  Co.,  802  Plum  St.. 

Cincinnati,  O. 
Fairbanks -Morse  Co.,  Chicago.  111. 
JoBny  Hfg.Ca.,ColuiDbiiB,  0.  Ci— 

A.   Leschen  A   Sons  Rope    Co..   St. 

Louis,  Mo. 
Macomber   A   Whyte    Rope    On      a 

S,  Canal  SI.,  Chicago.  III. 


Mcli 


Llosh    Huntington 
lor,  ClovelanJ,  O. 


Co.,    US  i 


Ueo.  T.  McI^uChlln  Co.,  120  Fulton 

St„  Boston,  Maw. 
New    Jersey    Foundry    &     Machine 

Co..   26  Cortlandt  Bt.,   New  York, 

N.    Y. 

Miles  Mine  and  Hill  Supply  Co, 
CleveUnd  and  Hilea,  0. 

Kordyke  ft  Marmon .  Co.,  Indian- 
apolis,   Ind.  CI— 

Roebllng  Const r.  Co,.  121  Uberty 
SI.,  New  York. 

L.  M.  Rumsey  Mfg.  Co.,  81.  Loubl, 
Mo. 

Trenton  Iron  Co,,  Trenton,  N.  J. 

Western   Electric  Co..  Chicago.  III. 

Wise  &  Bailey,  Ft.  &  Race  Sta, 
Philadelphia.   Pa. 
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DEALERS  IN   LIME   AND  PLASTER.  ■ 
(See  also  Dealers  ia  Cement.) 


NOTE— Thi«  list  co 


IB  the  nanuA  ot  dealtru  in  ILmv.    It  [a  Mily  in 


acticolly  all  the  dealem  in  linH  in  cities  <M  m 


le  deakre.    See  Pref  ue. 
1.   ALA.— 

Mobile  Coal  Co. 

DENVER,  COL  — 

Homer  W.   BinKtiam,   2  S.   Larliner 

St.,  between   2d  &  3d  Sta. 
J.  L,  Brown,  1839  IBth  St. 
Coloiado  Lime  and  Fluxing  Co, 

Lcadvllte  Lime  &   FiuxInK  Co.,  «4]    ' 

Equitable  Bidg. 
Kocky  Mountain  Fuel  Co.,  lOlD  lEth 

P.  W.  Terry  &  Co.,  2001  Blake  St. 

Jl— 
L..  A.  Watklna  Mdse.  Co.,  1S2E  Wa- 


SOOTH  NORWALK,   CONN.- 
Raymond  Bros.  Dlk 

NEW  HAVEN,  CONN.— 
Conn.     Adamant    Plaster    Co.,    10 


Frank  R.  Gibson. 
BEARD8TOWN,  ILL.— 

Boicbardt  &  Stcint.  J— n 

CHAMPAIGN,   ILL  — 

John  W.  Stipea.  Oik 

CHIOAQO.  ILL.- 
Adamant   Mtg.   Co.,   517  Cham,   of 


Adai 


I  Bros.  &  Co_^  Se  iltt. 


Bl- 


Alabastcr    Co.,    icrfs    Chamber    oC 

Commerce.  CI— 

Artealan   Stone   ft'Llme  Wks.   Co., 

402  Chamber  of  Commerce.  Bl— 
Job.  C.  Britton.  US  W.  Lake.  KI- 
O.  5.  Chamberlain.  SOS,  134  Monroe. 
ChlcBKo  Union  Lime  Works  Co.,  «8 

Chamber  of  Commerce.  Dl— 

TOm.  T.   Cooley,   416  Hawthorne. 
DavlB   &    Fangburn,    S6,    IE   PaclflO 

Ave. 


Andrew   H.    Hqlleman   A   Co., 

W.    Chic,    and    N.    Kenita. 
H.    H.    Hopkins,  60  Dearborn. 


-    Co.,    400    N.    Hal- 


ininola    Lum] 

stead. 

Ind.  Lime  &  Cement  Co.,  GGl  W.  e3d. 
C.   H.   Johansen  &  Co.,   518  W.   Di- 


■,  33S1  State. 

Jacob  L.  Lorachelder,  71!  W,  1 
*  "  n  C.  Monlnger  Co, 


J.  R.  Rhinehar 

IfE.    Hn..    1(119   K. 

m— 

C.  H.  Rose,  m  LaSalle  St. 

E.    A.    &    C.    E.    Thomas.     £11,     13» 

WaahinBton. 
Jas.  C.  Woodley  &  Co.,  6»,  1S3  Ran- 

DECATUR,  ILL.- 

T.  H.  Paike  ft  Son. 

BIXIIN.  ILL.— 

Michael  J.  Lydon.  521  South. 

Henry  C,  Otto.  !18  North. 

Charles  Veeder,  52S  Enterprise. 
OALEBBURG.  ILL.— 

Hjlipe  6c  Munson. 

LINCOLN,    ILL— 
John  A,   Simpson,  Agt.  Acme  Ce- 


Beder  Wood. 
;;vr::.  ill.— 

..  Lord  Fuel  &  Ice  Co. 


HI— 


CRAWPORD8VILLB,  IND.-. 

Smith  &  Duckworth.  Ill 

EVAN8VILLE,  IND.- 

H.  A.  Lenainc.  Hii 

FT.  WAYNE,  mo.— 

Edward  H.  Baltes  ft  Co.  Jii 

GARRETT,  IND.- 

Tuliua  HiU.  J— n 

INDIANAPOLIS,   IND.— 
Diamond   Wall   Plaster   Co.,    SiO   E. 
North.  L 

Jnlina  Eellei.  Gt— 

A.  B.  Utyet  ft  Co.  Dig 

LAFAVETTE.   IND— 

Peter  Levandowskl.  Jim 

MITCHELL,  IND.— 

Mitchell   Lime   Co. 
NEW  ALBANY,  IND.— 

I.  A.   Hardin.   506  State  St. 

R.   Stoy  &  Bon,  109  E.  Main 


St. 


12— 
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WINCHESTER.  IND— 

SUpheo  Clevenser.  Iim 

Wincheater  Buildlnc  Supply  Co. 


Eim 


CKKSTON,   lA.- 

'  Edward  Kinnev. 

BURLINGTON,  lA— 

J.  W.  Sanderson. 

JJAR8HALLTOWN,  lA- 

W.  D.  GoldBberry,  lit  Iowa  Ave, 
MONTICELxI.O,   lA.— 

Alfred  Prey. 

NEWTON.  lA— 

Jasper  &  Sons.  Olm 

CHERRYVALE,   KAN.- 

W.  O,  Whltnej-  Lumber  &  Grain 
Co.  E-l 

LEXINGTON,    KT.— 

•  F.  r.  Justice  &  Co.  J— in 

NEWPORT.  KT.— 

Mftrion  H.  Allan.  Hij 

Peter  Ail«r  &  Son.  I— k 

NEW  ORLEANS.  LA.— 
J.   Watte   Kearney   &   Sons,   123-428 
Qravler  St. 
BALTIMORB,  MD— 
J.  P.  Benson's  Sons,  Hampden,  Md. 
Fl— 
John    Bullock    &    Son,    iS3    Smith's 


Md. 

T.   H.  Dlnsmore  &  Co. 

Haiyland    Lime    &    Cement    Co, 
317-aig  Bowly's  Wluitf. 

SALIS: 


Dl— 


r  Co. 


Fir 


Frooflns  Co.,  IK 
IlevonHhlre,   rm.  19.  N 

Alvln  R.  Bailey,  19  CongresB. 

Bay  State  Fire  ProollnB  Co..  1  Bea- 
con, rm.  88. 

Waldo     H.      Blgelow,   E3   State   St., 

Cerro  Pulley  Co..  54  Oliver. 
Cobb  Lime  Co.,  30  KUby.  rm.  14. 
Timothy    Crowell,    144    State    St. 

Jl- 
C.  A.  Dodge  &  Co.,  79  Milk  &  16a 
Devonshire.  G2— 

Eastern      Expanded     Metal   Co.,    39 


Union  Metal  Comer  Co..  aoc  Sum- 
mer. LJ— 

W.  M.  Wo^ton  Co.,  1»  Hllk  and  1« 
E)cvo'n8hlre. 

Weeton  &  Blgelow  (aame  aa  Waldo 
H.'  BlEelow). 
PITT8FIELD,    UASR- 

J,  W.  Klrchner.  Ilm 

GRAND  RAPIDS.  MICH.— 

Alabastlne  Co, 

J,  S.  Steames, 
JACKSON.  MICH,— 

J,   E.  Bartlett.  GU 

REED  CITY,  MICH.— 

Curtis  Bros.  Hll 

MINNEAPOLIS,  MINN.— 

Cutlei  &  GUbert,  3  H-  3^  St. 
Homan   Cement  &   Lime    Co..     li: 

Bank  of  Com.   Blds- 
ST.  PAUU  MINN.- 
M.   H,   Drake  &  Co..  540   Bndtcoti 

Bids. 


.   ...1  Cslandar.  148  Sttt  St. 

Capitol    City     Furniture    Co.,      G» 
Jackson  St. 

Orlbb™  Lumber  Co..  194  E.  Tlh  SL 

Qeo.  H.  I.AweB  &  Co.,  49  E.  Btb  St. 

Lee  ft  HoR  MIe.  Co.,  W.  8.   £^vee 
St.  1st  W,   Roberts. 
TAYLORS  FALLa  MINN,— 

Tnylor.'B  Falls  Produce  Co. 
WINONA.  MINN.— 

John   O'Dea.  Hlk 

KANSAS  CITY,  MO.— 

C.  A.  Biockett  Cement  Co. 

Deatherage  Lumber  Co.,  1066  W.  8th 

St. 
Lnulslans  &  Qulf  Lumber  Co..    IStb 
&  Main  Sts. 
LOriSIANA,  MC- 

Crvstal  Carbonate  Lime  Co. 
ST.   LOUIS,   MO— 
Glencoe  Lime  and  Cement  Co.,  140O 
A  Old  Manchester  Rd. 
OMAHA,   NEB.— 
Baker  Cemantlco  Co..  1404  Pamham 

St. 
C.  L.  Chaltee.  S  N.  T.  Lite  Bids. 

Cellna    Valley     Plaster     Co..      903-9 
New  York  Lire  Bldg. 
WYMORE,  NBB.- 
L.  B.  Bridenthal  &  Co. 

CAMDEN,  N.  J.— 
Camden   Lime  Co.,   127-13    Federal 


t  Colur 


N- 


Latly  I 

AueUBtUB  P,  I.aah,   29  D  St. 

Lcatherbee  &  Co.,  lOS  Milk.  L 

National  Fire  ProoflnB  Co.,  lit 
Devonshire.  A2— 

N.  E.  Adamant  Co.,  79  Milk. 

David  P.  Page,  607  Medford.      HI— 

I.  W.  Plnkham  &  Son.,  Ki  Devon- 
shire. 

Saokett  Wall  Board  Co.,  118  Devon- 
shire. 

E,    D,    Sawyer   3c   Co.,   UM  Devon- 


BELVIDERB,  N.  J.- 

S.  W.  Gardner  &  Co. 

NEWARK,   N.  J.— 
Newark   Lime  and  Cem< 


NEW  YORK  CITY,   BOROUGH    OF 
BROOKLYN— 
Clark  Bros.,  202  N.  10th  St. 
Edward  Clark.  291  N.  Bth  St.       Ol— 
Empire  Lime   Kiln,   m  lOth    St. 
P.  3.  Kelley.  17  Kent  Ave. 
J.  B.  King.  7  Broadway, 
K.  ICroner.  SftS  Stockholm  St. 
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Perry  Bros,.  Morgan  Ave.  &  Meser- 

ole. 

C.  H.  Reynolds,  12th  A  Wythe  Ave. 

Dl— 

NEW  YORK  CITY,  BOROUOH3  OP 

MANHATTAN  AND   BRONX- 

Bloomer  &  Co.,  S2  New  Cbambers 

St. 
Poster  F.  Comotock,  66-«T  Dey  St. 
P.  G.  Chase.  ]  Madlaon  Ave. 
Fleming  &  Co.,  Importers,  123  Lib- 
erty St. 
Francklyn  &  Fersuson.  Cotton  Ex- 

change  BIdg. 
Qlens  Falls  Co.,  2S  Corllandt  St. 
Jotntu  I.tme  Co..  2E  Cortlandt  St. 
Keenan  Lime  Co..  74  Cortlandt  St. 
Morgan  Lime  Co.,  tS  Cortland!  St. 
O'Connell  &  HILIery  Lime  A  Mar- 
hie  DuBt  Co.,  M9  W.  131st.      G2- 
Perry  Bros.,  27  Coentles  Slip. 
Rock  land-Rock  port    Ltme    Co.,    28 

Cortlandt  St. 
Sherman  Lime  Co.,  2S  Cortlandt  St. 
CANANDAIGUA,  N.  Y.- 

FTank  R.  Beecher.  J 

GOUVBRNBUR,  n.  y.— 
W.  S.  CorBln.  Hip 

N.    Y  — 

...   ..'.  Palen'a  Bons.  Dl— 

ONEIDA.  N.  Y.— 

R.  B.  Ruby. 
SCHENECTADY,  N.  Y.— 

Baihyt«  dc  Devenpeck.  E — i 


C.  J.  Sullivan,  U2  w.  Genesee. 
ROCKINGHAM,  N.  C- 

W.  L  Everitt.  Em 

CINCINNATI.  O.— 

L.  A.  Metcalfe,   2433  Gilbert  Ave. 
Ll- 

MIlls.  Spelmlre  &  Co.,  ffi2  W.  3d. 
DAYTONT  O.- 

Sluefier  ft  GengiuEel.  D — i 

BAST  LIVERPOOL,  O.— 

Old  Koman  PUstei  Co. 

FIND  LAY,  O.— 

Tarhox  &  MoCall,  M3  Fachlng  St. 

P.  B.  Morrison  &  Son. 

C.  B.  Hall  &  Son. 
OIBSONBURG.  O.— 

Zorn,  HomunB  Co. 
LIMA,  O.- 

Lima  CmI  &  Sewer  Pip«  Co.  . 

LOGAN.  O.— 

Etsele  &  UcLBln. 
MADTSONVILLB.  O.— 

W.  H.  Settle  ft  Co.  HIJ 

MARIETTA,  O.— 

Butts  &  McCormIck,  102  Front.  HI- 
J.   F.   McHugh,  Ohio,   bet.   4th  and 

J.  Be'yler  &  Bro,.  IBg,  1«0  Front.  G2— 
MARTINS  FERRY,  O.- 

Henr>'   Rotherlmund.  m 

MT.   VERNON.   O.- 

W.   H,  West. 
PIQUA,  O.- 

A.  A.  Huber.  K-p 

PORT  CLINTON,  O.- 

The  Granite  Wall  Plaster  Co. 
PORTSMOUTH,  O.— 

New  ProcesB  I>lme  Co. 


STEimENVII-LE.  O.- 
John Orr's  Sons. 

TOLEDO,  O.— 
The  Buckeye  Lime  Co..   iOB  Cham. 


The  Flshbftck  Plaster  Co..  «J 
Chamber  of  Commerce.  Jl- 

Naiioleon  Pulp  Plaster  Co.,  710  The 
Nasby. 

Toledo  Bnilden  Snpplv  Co.    E— s 

Toledo  White  Lime  Co.,  66  Pro- 
duce Exchange.  El— 


Hi) 


Elastic  Pulp  Plaster  Co. 
XBNIA,  O.- 

W.  0.  HaddtUL 

YOUNGSTOWN,   O.- 

The  Granite  Wall  Plaster  Co. 
POHTI.AND,  ORB— 

Hottingham  ft  Co. 

ALLEGHENY,  PA.— 

Barrett  MFr.  Co.,  1131  Rebecca 
St.,  A.  Al- 

Champlon  Wall  Plaster  Co.,  Cor. 
Franklin' and  Preble  Ave.  Rich- 
ard Forde,  Pres.,  ZIG  Charleaton 
St.:  Frank  J.  Schellman,  Secy,, 
1820  Beaver  Ave.;  Wm.  A.  Sail- 
ing, Treas.,  1704  Beaver  Ave.  11— 

A.  U.  Corde,  Nixon  &  Manhattan 
StH.,  A.  Ml— 

Duncan  ft  Porter,  315  Sandusky 
St.,  A.  1 

Fitzgerald   Plaster  Co..   212  Ander- 


Preble  J 
BETHLEHEM,  PA.— 
LewlB  J.    H.   QroBsart,    23  B.   Main 


William  B.  Spengler, 
FRANKLIN,  PA.— 

Howard    Bros. 
JOHNSTOWN.  PA.— 

John  W.  Walter.  Fl— 

NEW  KENSINGTON.   PA.— 

J.  S.   McKIm  &  Sons,  Ltd. 
PHILADELPHIA,  PA.- 

J.  Rex  Allen.  1319  Washington  Ave. 

Andrew  Blair,  900  Jellerson  St. 

Biidd  &  Co..  1021  Passyunk  Ave. 

Cedar  Hollow  Lime  Co.,  1109  Land 
Title  Bldg. 

Michael  Dougherty.  »06  Oxford  St. 

Hallowell  Coal  and  Lime  Co..  273S 
N.  Broad  St.  N 

Benjamin  Housekeeper.  1628  N. 
American   St. 

Korbftush  Lime  Co.,  Waah'n  Ave. 
and  l&th  St. 

Jamea  S.   Lyster,   3052  Market  St. 

AugiiBlus  Reeve,  31  Market  St, 

Standard  Lime  &  Cement  Co.,  1317 
Wash.  Ave. 

Rufiis  R.  Thomas  &  Co..  1801  Mar- 
ket St. 

Frank  Williamsoii  ft  Co. 

Woodland  Lime  Co.,  14U  S.  4Tth  St. 
PITTSBI'RG.  PA— 
Thos.  Fox,  121  Wabash  St.  II— 
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The  Qrantte  Wall  Plaster  Co.   Geo. 
W.   Beemer.   Pres.,   Clark's  Sum- 
mit, Pa.i  C.  Oraham,  Vice  Prea.; 
T.  E.  Culver,  Secy.  A  TreaB.,  Port 
Clinton.  Ohio.  Fl— 

A.  G.   Morris  Lilme    &    Limestone 
Co.,  18  M  Natl.  Bk.  Bldg.  Bi- 

ll array  Bran.,  2D  Lacock  St.,  E.  A. 


PA.- 

Readlng:  Ume  Co. 
EICR ANTON.  PA.— 

Luth«i  K«llei. 

Paiagon  Plaster    &    Supply  Co., 
1500  Albright  Ave.  Hi— 

Scran  ton    Woodwork  Ing    Co,,    Ltd., 
610  Pann  Ave.  IJ- 

PAWTUGKET.  R.  I.— 

Newell  Coal  &  Lumber  Co. 
HOUSTON,  TEX.— 

H.  I'.  McLaughlin  &  Co. 

GeoFKe  B.  Miles,  213  Levy  Bldg. 
MAHLIN.  TEX.— 

Naah,  RnbluBon  &  Co.  CI— 

RICHMOND,  VA  — 

Warner,  Moore  &  Co. 
BARRE.  VT.— 

S.   D.   Allen. 
RUTLAND,  VT.— 

W.  C.  Landon  &  Co.  1 

CHARLESTON,   W,   VA— 

Rex  Hardware  Co.,  Ill  Sd  St. 

W.  H.  Smith  Hardware  Co.,  IIT  3d 


Madison  Bt.  titg.  Co..  Madlaon  and 
Forest  Sts, 

W.  O.  Mattenon,  £4  1st  Ave.  N 

Phoenix  Furniture  Co..  Broadway 


A.  H.  Stevens,  Si2  S.  River  St.  Kl— 

WlaconHln    Pipe  A   Fuel   Co.,    »   8. 

Dewey  St.  Jl- 

MANITOWOC,  WIS.- 

Manitowoc     Building    Supply     Co.. 

Bth  and  York  St* 
J.  a.  Johnson  Co.  Jlj 

MILWAUKEE.   WIS.— 
Adamant  Mfg.  Co..  480  Vlrslnia  St. 


North  Ave. 
Ditrr  Plaster  Co.,  Sll  Grove  St.  Bl- 
Mllwaukee  Falls  Ume  Co.,   Hum- 


Mtlwaukee    Lime    Co.,    180    CllDton 
St.  Kl- 

Ormsby  Lime  Co.,  BU  Pabst  Bids. 

Dl- 
Wlsironsln  Lime  &  Cement  Co..  lO 
,      New  Ins.  Btdg. 
RAWLINS,  WYO.- 
H.  Larsen.  B— a 
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LIME    MANUFACTURERS. 


.    AI.ABAHA. 

CANAAN.  CONN.- 
Canaan  Lime  Co. 

EAST  CANAAN— 
Canneld  Brothers. 

Annlslon  Lima  and  Stoni 

SCO. 

H2- 

HI— 

CALKRA— 

NEW  HAVEN— 

R.  E.  Bowden. 

Cakra  I^ind  and  Lime  ( 

;o. 

I 

H.   A.  Stevens   (oyster 
Chspel. 

"■•"'^k!! 

C   L.  ONeal. 

11— 

NORTH  CANAAN- 

Anchor  Lime  Co. 

*^^^'4°'^^?V^  - 

Fl- 

W-  E.    BrlnkerhofT. 

cSSkn  "lT^  C^"'' 

KT.   PAYNE— 

Plnrcf  &  Freeman. 

Standard  LJme  Co. 

Kl- 

BEDDING— 

LIME  ROCK- 

John    Todd. 

Mllton   Gentle. 

Hunt  &  Co. 

Kl- 

DBLAWAKE 

J.  B.  Adamr 

NEW  CASTLB- 

Long  View  Lime  Works. 

m- 

New  Castle  Brick  &  Lime  Mfg.  Co. 

KOCK   aPRINGS- 

E.  G,  Eaton. 

DISTHICT  OF  COLOMBIA. 

SILURX- 

F.    H.    Hardi-. 

WASHINGTON— 
John  McL.  Dodson,  27th 

ft  K.  N.  W. 

ABEAKSAS. 

Knolt  &  Moler,  28th  & 

K.  N.  W.  " 

JOHNSON- 

Crescent  White  Lime  Works. 
LITTLE  ROCK— 

FLORIDA. 

Lelper  &  Mills.  104  E.  Marke^. 

OCALA- 

Ocala  LImo  Co. 

CALIFOSHIA. 


W,  W.  Reed,  202  Nolan.  Smith    and 

BHdge  Blk. 
Union    Lima   Co,,   2«9   San   Pedro. 

Cl- 
Western  Commercial  Co.,  209  N.  Loa 

Anselee.  m- 

SAN   FRANCISCO- 
HearHeld.    Bannister  &  Co.         FI— 
H.  T.   Holmes  Lime  Co.,  »  Sacra- 

roento.  I 

Patent  Brick  Co.,  240  Uontgomery. 

lllfomia  Paviu 

.   L.  Snell,  U  i 
TEHACHAPI- 
Unlon  Lime  Co. 

COLORADO. 

DENVER— 
Colorado   Lime   and   Fluxing    Co.. 

Equitable  Bldg.  L 

Leadvtlle   Lime   and   Fluxing   Co.. 
641  Edu liable  Bldg. 
LEADVILLE- 
Jererolah  Irvln. 


GEORGIA. 

ATLANTA— 

Sclple  Bonn.  8  Loyd. 
GRAY8V1LLE— 

W.  F.  Hale. 
LIME  KILN,  QA.— 

H.  J.  GroTc  Ltimber  Co. 

SAVANNAH— 

Andrew  Han  ley  Co. 
TALKING  ROCK— 

Taiona  Lime  Works. 

ILLINOIS. 


Dl- 

H-g 


esian  Stone  &  Lime  Works,  138 
Waflhincton.  El— 

Chicago  L'nion  Lime  Works  Co., 
610  Chamber  ot  Commerce.      Dl— 

Andrew  U.  Halleman  &  Co.,  N. 
Kenzle  Ave.  &  W.  Chicago  Ave. 

Indiana  Lime  &  Cement  Co  ,  fi51  W. 


Marblehead 


Lim 


CONNECTICUT. 


Frederick  K.  ShultE,  658  S,  Hal- 
stead. 

Stearns  Lime  Sc  Stone  Co.,  la  E. 
Randolph.  CI— 

Wisconsin  Lime  &  Cement  Co- 
Chamber  ot  Commerce  Bldg.  El— 
CORDOVA— 
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MONMOUTH- 
L.  B.  Stuart  A  Co. 

ROCK  RAPID8- 
Chapman  A  Boon. 

UNION- 

VIOLA- 

A,    V.   Collins. 
WII.TON  JUNCTION— 
,  Sugar  Creek  l.lme  Co. 


Kankakee  Stone  &  Ume  Co.      FI- 
FO RT   BYRON— 
D.  S.  A  □.  A.  Metzcer.  HI— 

Fort  livron  Lime  AflBoclatlon.    Gl— 
'      Port  Byron  Lime  Co.  HI— 

QUINCY- 
Gom  City  Lime  Co. 
Koch  ft  Mej-er.  1015  Payson  Ave. 
Jl- 

F.  W.  Henke  Stone  &  Lime  Co. 
Gie 

Qiilncy  While  Lime  &  Cement  Co. 


EAHSAS. 


LOUISVILLE— 


,    tn    W.    Main. 


I.  Moe  I  linger' B  Sons,  53  Murray. 


Grtencastlc    Brich,    Stone    &    Llm 
Co. 
HUNTINGTON— 

Beck.  Furviance  &  Beck. 

WGSlern  Lime  Co.  Bl- 

LOGANBFORT— 

A.  B.  Keeport  &  Co, 

Jno.  R.  Lui. 
MITCH  ELI— 

Mitchell  Lime  Co.  Gl- 

NORTH  VERNON— 

J.  B.  Miller.  HI- 


RE RTRAM— 


DRS  MOINES- 

Des  Moinea  Fuel  ft  Lime  Co.,  i 
Hulberry, 
noUGLAas- 

Georse  Keliey. 

C.   A.   Strickland. 

Nils  WIllKcn. 
DUBL'QUE- 

Eagle  Foint  Lime  Works.  I 

George  Fergler.  J 

-     Key  City  I..ime  Works.  U 

Ijuchterhand  &  Buddln. 
EPWORTH— 

Z,  Killer. 
GILMORE  CITY- 

Marble  Valley  Stone  &  Lime  Co 
GI  ITT  END  ERG— 

George  Kohler. 
MAYNOKETA- 

A.  Hurst  &  Co. 

Maynokela    Lime   Co. 
MASON  CITY— 

A.  T.  Lien. 


CAMDEN— 

Carleton,   Norwood  A  Co. 

B.  E.  &  H.  L.  Sheperd  Co. 
LINCOLNVILLE— 

E.  M.  Coleman. 
ROCKLAND— 

Jas.  Abbott  A  Bona. 

Aim  oil  Bird. 

A.  F.  Crockett  Co. 

ComelluB  Doherty. 

Farrana,  Spear  &  Co. 

A.  C.  Gay  &  Co. 

Perry   Brothers. 

John  R.  Plllabury. 


Bells  Lime  Co.  Cl— 

THOM  ASTON— 
BurgesH,  O'Brien  &  Co. 
John  A.  Creigbton  &  Co. 
J.  O.  Ctishlng  ft  Co. 
E.  K.  O'Brien. 

HASTLAHD. 

BALTIMORE— 
John   A,    Allcra'    Sons.   Charlea   a 
Weat,  u— 

J.  P.  Benson's  Sons. 
Edward  Brady  &  Son. 
Henry  Clark. 
Wm.  W.  Clarke  ft  Son. 
Chas.  T.  Cookey,  Jr. 
5.  J.  Ulggs  &  Boa. 
Wm.  C.  DICman.  MD  E.  Monument. 


JS- 


Ideal   Lime  Co.,   MO   E.   Monument. 
Geo.  Judge  (shell).  Jenkins  la. 

Maryland    Lime    ft    Cement  Co., 
Bowly'a  Wliatf.  Ei — 

National  Building  Supply  Co..  Loi. 


Ii  Coal  &  Supply  Co. 
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Wm.  Wallace,  im  Rld^ely. 

Washington      Bulldlny     Ume     Co., 
Equitable  Bldg.  Dl— 

Bl^CKEYBTOWN— 

Baker    Brothera. 

Siandard  Lime  &  Stone  Co.         El— 

Waahinffton  Bldg.   Lime  Co.       Dl— 
COCKEYSvn.LE— 

Zephanlah    Potest. 
CUMBERLAND— 

Cumberland  Hydiaxilic  Cement  & 
Hfg.  Co.,  P.  0.  Box  164. 


J.    lT  Mllfer. 
LIMEKILN— 

H.  J.  Giov«  Lime  Co. 

TEXAS— 
Wm.  r.  Dltman. 
Ideal    Lime    &    Stone    Co. 
T.   N.  I.ee  &  Co. 
Wm.  P.  Lindsay. 
Shipley  Bros. 


HASSACBVSETTS. 


ADAMS- 

1,.   J.  Pailt't 
BOSTON— 


ALPENA- 


BAY  SHORE- 

Bay  Shore  Lime  Co, 

petoskey  Lime  Co. 
BELLEVI'E— 

Dyer  &  Hall. 

Bellevue    Lime  Quarr 
DETBOIT- 

\V.     E.     Heames    &    < 
bridge. 

Henrv     Houshten.     90 
.     Bldg. 

C.    H.    I,Htle  Co..  340  . 

MAN18TEE- 

S.   Bedford. 
MANISTIQCE— 

White  Marble  Lime  Co.  F2— 

MUSKEGON— 

Muskegon  Lime  Works. 
PETOSKEY- 

L.  G.  Qrlmai.  L 

T.  R.  Coughlan.  Al- 

SAGINAW— 

Bay   Fort  Quarries,   728  W.  Wash- 


G.  A.  Carlson. 

Glover  Lime  Works.  I— — 

Oust.  Llllyblad.  I 

ST.  PAUL— 

Northweatein  Lime  Co.,  71  Lower 

Shakopee  Cement  Lime  Mfg.   Co., 

220  CTiestnut.  L 

SHAKOPEB- 
Shakopee  Cement  A  Lime  Mtg.  Co. 


CARTHAGB- 
Aeh     Grove     White    Lime    j 

Bldrs.   &   Traders  Ei. 
Carthage  Marble  A  White  LIr 

Hubb  A  Hill  Star  Lime  Co. 
Missouri  White  Lime  A  Stont 
DENVER- 


n.    W.    Blank. 
HANNIBAL-- 
Emplre  Lime  C 


KANSAS  CITY— 

Ash  Grove    White  Lime  Assn.  Pos- 
tal Tel.    Bldg.  Dl- 


Holliwell  Cement  Co..  312  E 
Missouri    I:ime   He    Cement 

Postal  Tel.  Bldg. 
Oiaik  Stone  A  Lime  Co., 

and    Wyandotte. 


Pratt  ft  Cash. 
PEIRCE  CITY— 

Peirce  City  White  Lime  Co. 

C.  A.  Raiipp  &  Son. 
PHOBNIX- 
Fh'ienli  Stone  and  Lumber  Co, 


Carthage    Marble     A     White   Llm> 


Co..   Emlle  I 


e  Co..  3^2  Mancheater 


E.    Ev. 

E.  S. 


.   401  E 


Hunkins- Willis  Lime   &   Cement 
Co.,  s.  end  of  i8tli  St.  Bridge. 
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MONTANA. 
Lime  Co.,  Sliver  Bow  BIk. 


NEBRASKA. 


NEW  YORK  CITY,  BOROUGHS  OF 
MANHATTAN  AND  BRONX- 
HI  oomer  &  Co.,  S£  New  Chamber. 
John  J.  Brooks  (shell),  eoa  W.  Seth. 
Cable,  Thom  &  Co.,  Hfr*.'  AgU., 
a53  Bioadway.  I 


J.  E.  Phillips  Lime  Co. 


McAfee  Lime  Works. 
New   Jersey   Lime   Co. 
NEWAHK- 
Thos.  Morrison,  cor.  Clover  &  Van 

Newark  Lime  &  Cement  Co.,  Si 
Clinton    St. 

Newark  Lime  &  Cement  Mfg.  Co., 
toot  ol  Bridge.  Bl— 

Newark  Sr.  Rosendale  Lime  &  Ce- 
ment Co.,   763  Broad.  Cl- 

PhllUcs  White  Rock  Lime  Co.,   133 


NEW  YORK. 

BEGELOW— 

BUFFALO— 

Willlamsvllle  Quick  Lime  Co.,  cor. 
Broadway  &  Elm. 
CAT8KILL- 

W.  8.  Palmer.  L 

CHAZY— 

Chaiy  Marble  Lime  Co.  Gl-- 

CHAUMONT- 

Chaumont  Co. 
GENEVA- 
PA  Y  BTTEV  ILLE— 

Bangs  &  Gaynor.  Gl— 

Thomas  W.  Bheedy.  II— 

GLENS  FALLS— 

Glennn    Falls    Co. 

Jolnta   Lime  Co. 

Morgan  Lime  Co. 

Sherman  Lime  Co.  Fl— 

QL0VER8VILLE— 

Maytleld  Lime  &  Cement  Co. 
JAMESVILLE- 

E.  B.   Alvord  a  Co. 
KINGSTON- 

F.  W.  Gross,  Haabrouek  Ave.  and 

Ni;wark  Lime  &  Cement  Mfg.  Co. 

LEROT- 
Goo.  H.  Holmes. 


John  Berk  man,  35  Canal. 
MANLIUS- 

Jas.  Behan  Estate. 
NEW  YORK  CITY,   BOROUGH  OP 

BROOKLYN- 

Bmplre  Lime  KJIns,  Z13  N.  lOtta. 


1  Lime  Co..  74  CortlandL 


Newark  &  Rosendale  Lime  &  Ce- 
ment   Co..    S9    Cortlandt. 

O'Connell  &  Uillery  Lime  &  Mar- 
ble Dust  Co.,  640  W.  ISlat. 

O.  D.  Pearson,  IS)  5th  Ave. 

Dennis  Reardon,   71  Cortlandt. 

Rockland-Hockport    Lime    Co.,  -  2B 


I.  Warner  Co.,  G6  Maiden  Lane. 

NUGARA— 

B.  Meting.  KI— 

OSSININO.    N.    T.— 

Osslnlng  Lime  Co. 
PORT  JKRV18— 

Jacob   NearpasB. 
RICHVILLE— 

Gardner  Brothers. 
ROCHESTER- 

Lawepn  &  Lesson,  cor.  Cottase  and 

Thomas  Oliver,  SSS  South  Ave.    n— 
Rochester  Lime  Co.,  20S  W,  Main. 

Whitmore.     Rauber   ft   VIclnus,    £79 
South  Ave.  CI— 

8HELIJY- 

E.  B,  SImonds. 
80DUS  CBNTRE- 

E.  B.  Mather  ft  Co. 


TROT- 

W.  B.  Cheney  &  Son,  6E8  River. 
TUCKAHOE— 

O'Connell  &  Ulllory  Lime  ft  Marblo 
Dust  Co. 
WATBRTOWN- 

H.  S.  Con-,  P.  O.  Boi  264.  Kl— 

NORTH  CAROLraA. 


BOILSTON— 


CATAWBA— 

M.  B.  Trolllnger. 
HOLLYWOOD— 

Hollywood  PertllHIng  Co. 
HOT  SPRINGS— 

M.  J.  Flngg  ft  Co. 
LIME  BOCK- 

W.  A.  Estea. 
WABHINQTON- 

A.  W.   etyron. 


WINDBOR- 


Cooglc 


LIME  MANUPACTL'RBRS. 


BOWLING  QREHN- 

Snaw' Flake  Lime  Co.  HI— 

BUCYRUB- 

Broken   Bword  StDDS  Co. 
CARBY- 

CINCiNNATI— 
Jas.  a.  Chrisptn  Lime  and  Cement 
Co.,  SSe  Reedy  St.,  and  Norwood. 
Ohio.  If?— 

H.   J.   Conkllng,   Qllbert  Ave.       H— 
Contractors'    and   Bulldere'    Supply 

Co.,  2849  Stanton  Ave.  N- 

L.  K.  HcCanunoD  Broa.,S54  W.  etli. 
Stt-unk  Meyer  Lime  Co. 
Moorea  Lime  Co.,  92T  W.  Sth.     Ol- 
Marl  In  Strltzlnger,  Lick  Run  Pike, 
<ireen   townahlp. 
CLAY  CENTRED 

Clark  Co. 
CLEVELAND— 
John  A.  Edam.  916  Pearl.  Jl— 

Kelley  Island  Lime  and  Trajiaport 

Co.,  Mercantile  Bank  Bldg. 
Ralpti  T.  Jomee.  US  Elm.  Gl— 

COLD  SPRINGS— 

Moore  &   Co. 
COLUMBUS— 

ibuB  Macadam  Co.,  319  Dub- 


lin A 


Nl— 


The  Rock  Plaster  Mfg.  Co.        ^ 

EAST  LIVERPOOL- 

Old  Koman  Plaster  Co. 

FOSTORIA- 
Fostorla  Stone  &'  Lime  Co. 

D.  P.  Lloyd  Co. 
FREMONT— 

Goltron  Bros. 
GENOA— 

E.  C.   GreBB. 
Pranh  Holt, 

GIB80NBERG- 

Dohn   Lime  Co. 

Zom  Hornlngr  Co.  BZ— 

GREENFIELD- 

Hucker  &  Co. 
LIME  CITY- 

Lime  City  Co. 
LIMESTONE— 

Limestone  Lime  Co. 
LUCKEY- 

N.  B,  Eddy  &  Co. 

Norrls  Christian  Lime  A  Stone  Co 
MALVERN- 

Canton  Sc  Malvern  Tile  &  Clay  Co. 


HARION— 

John  Evans  Lime  tt  S 
PIQUA- 


B  Co.   1 


Levi   ( 

A.  A,  Uuber.  I 

Ohio  Marble  Co. 
PORT  CLINTON  — 

The  Granite  Wall  Plaster  Co. 
RBX- 

O,  D.  Brown. 
ROCKY  BRIDGE- 

Human  A  Reoser. 
SANDUSKY- 


SPBINQPJBLD- 
Mllla  Bros.  Dlh 

Moores  A  Co.  L 

Moorea   Lime  Co.  Gl— 

Springfield  Stone  &  Lime  Co.  U— 

SUGAR  RIDGE— 
Sugar    Ridge    Stone   A   Lime  Co. 
J,   W.   A  J.  J.   Uraohel, 

TIFFIN— 
Weot  Bros, 

TOLEDO- 
Buckeye  Lime  Co.,    209    Cham,    of 

Com.  BldR.  I 

Doherty  &  Co..   tt,  of  Washington. 

m- 


New  Process  Lime  Co. 

Ohio  Lime  A  Cement  Co. 

Toledo  White-   Lime  Co,,   Produce 
Ei.  El— 

WARRBN- 

Elaallc  Pulp  Plaater  Co. 
YOUNGSTOWN- 

The  Granite  Wall  Plaster  Co. 


Nottingham  &  Co.,  ft.  Wiatiuii:- 
ton.  Gi~ 

Oregon   Lime  A  Cement  Co. 

PEHMSYIVAMIA. 

ALLEGHENY— 

Champion  Wall  Plaater  Co.,  Frank- 
lin and  Preble  Ave.  II— 

Fitzgerald  Wall  Plaster  Co. 
ALLENTOWN— 

Alfred  J.  Clader.  a— 

Theo.  E.  Treiler.  Kl— 

ALTOONA- 

J.  A.  Canan  A  Co. 
AVONDALB— 

Avoiidale  Lime  &  Stone  Co. 
BELLBFONTE- 

Bellefonte  Lime  Co.  Ii— 

McCalmont  &  Co,  U— 

BHADDOCK— 

West    Newton    Ground    Lime   and 
Cement  Co. 
BRIDGEPORT- 

W.  P,  David  A  Co.  Bl— 

Mark  n.   Hagner.  n— 

BUNKER  HILL-^ 

Dan'l  Krall. 
CARI.ISLE- 

Goodyear  Bros. 
COLUMBIA— 

Hoffman  Bros. 
DEVAULT- 

A.  A.  Catanach. 

Penn.  Lime  aad  Stone  Co. 


Eauton  Lime  Co,  1 

W.  J.  Koeher.  ] 

Wm.  Snyder.  1 

ERIE>- 
Spencer   8.   Burton.    9  W.   8th. 
O.  C.  Thayer  A  Son. 


Google 
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PRAZIER— 

Irvine  &  Corty. 
HANOVEB- 

Hoker  &  aon. 
HARRISBURQ- 

Morrls  Walton,  223  Market. 
KITTANNING— 

G.  B.  Dougherty. 
lA  NC  ASTER— 

John  Keller,  lU  N.  Queen. 
LKWISTOWN— 


R.  W.  &  a.  E.  RlBhell. 
MALVERN— 

Michael  Dougherty. 

Knickerbocker   Ume  Co. 
UII.L  HALLr- 

Mlll  Hall  Ume  Co, 
NORRI8TOWN- 

Eivaiie  A  Co, 

LukenB  &  Yerkps.  Fl— 

W,   B,    Rtuabo.  FZ— 

Win,  Runny  Bon. 

It.  F,  RlchaKlson  &  Co. 
PH  IL.AD  ELPHI  A~ 

Cedar  Hollow  Lime  Co.,  900  JeSer- 

C.    A     Cox'*    BonB.'21S7    N,    Amer- 

BHm'l  H.  French  ft  Co.,  «h  A  Cal- 
towhlll.  CI— 

B«nJ.   Hous^eeper,   901  Thompson. 
Karbaugh  Lime  Co.,  15th  &  Wash- 
ington Ave, 
Keystone  Lime  Co.,  ChrlHtlan  St 
Knickerbocker  Lime  Co.   (Inc.),  tW 
Wharf,  Schuylkill,  Bl— 

Lukens  ft  Yerkea.  Stephen  Qlrard 
Bldf.  Pl- 

Jas.  S.  Lyater.  S06!  Market.  n— 
Standard  Lime  Co.,  131T  Washing- 
Frank  Witlijiiition  &  Co. 


American  Lime  ft  Stone  Co. 
R.    F.    Blair    ft    Co.,    ntSI4     Lewis 
Bldg. 

Houston  Brothers,  sad  It  P.  R. 

A.  O.  Morris  Limo  &  I'lmeetone 
Co.,  Ltd.,  Second  Natl.  Bank 
Bldg.  El- 

Btandard  Lime  Co.,  3«  Sixth  Ave, 
PORT  KENNEDY— 

Blair  ft   Co. 
QUABRYVILLB- 

John   Blneer. 
RBADINO— 

Reading  Lime  Co. 
8CRANTON— 
Comellua  B.  Haalam.  118  Clirt. 
Luther  Keller,  813  W.  Lex.  Ave. 
Di— 

SWEDBLAND— 
Robt,   McCoy. 
TYRONE— 

Keystone  Lime  ft  Stone  Co. 
A.  G.  Morris  Lime  ft  Limestone  Co. 
UNIONVILLE— 
".  D.  Logan  ft  Bro. 


Decarbonated  Lime  Co. 


Kerr  E_  „.  _ 

YORK- 
Henry  Grothe. 
.Menry  T.  Kottecamp. 

Philip  J.  Kottecamp. 
Henry  Lucking. 
Wm.  F,  Smith. 
William  WItta. 
Wlllliun  H.  Wltta. 

RHODE  ISLAHD. 

LINCOLN- 

Harris  Limerick  ft  Co, 

Stephen  Wright. 
LONSDALE— 

DextM-  Umerlck  Co. 

SOUTH  CAROLINA. 

QAFPNET- 
Carroll  A  Co.  El— 

W.  H.  RIchardaon  ft  Co.  US— 

TBHHESSEB. 

BIJRNB- 

Wrleht  Lime  Woi*S. 
CIL^TTANOOQA— 

Qager  Lime  A  Mfg.  Co.,  SOS  Carter. 
CI.ARKBVILLB— 

Jas.   Stinchfield. 
DOYLE- 

Eureha  Lime  Co. 
KNOXVILLE- 

Esat  Tennessee  Lime  ft  Sand  Co. 

Knoxvlllo  Lime  A  Sand  Co.      I1-, 
NASHVILLE— 

W,  T.  Hardlson,  116  8.  Front. 
PALMTRA- 

Palmyra  Lime  Co. 
SHEBWOOD- 

Aiden  Lime  Co. 
Oa««r  Lime  A  Ufg.  Co, 
TULLAHOMA- 
H.  McKliisey  ft  Sons. 

TEXAS. 

AUSTIN— 

Austin  White  Ume  Co,  Hl~ 

Wm,  Walsh  ft  Co, 
DALLAS— 

Griffith  ft  Cowser,  SOU  Commerce 

F.  MIchll,  S.  end  of  Hkt 

Moore  ft  Rowling,  ZTI  Elm. 
EL  PAaO- 

J.  H.  Smith. 

UTAH. 
OODBN- 

J.  T,  Johnson  A  Co.,  685  !8th. 
SALT  LAKE  CITY- 


VERMONT. 
BHIBTOL- 

B.  C.  Sargent. 
BURLINGTON— 

Tobey  ft  Catlln. 

IRA- 
Dester  D.  May. 


LIME  MANUFACTUBER8.  7 

LEICESTER—  MARTINBBURO— 

Brandon  Lime  &  Uarble  Co.  Kl—  Standard  Lime  and  Stone  Co, 

LelCBBter  Lime  &  Marble  Co.     l WHEELING— 

NEW  HAVEN—  WbeellnK  Lime  and  Cement  Co. 

H.  C.  Palmer, 

NORTH   FOWNALI^  WISCOKSIN. 

Follett    Bros.  H 

WEATHER  FI  ELD— 

Cbas.  Anaden. 
WINOOaKl— 

Tobey  &  CatUn. 

8.  H.  Weaton.  F.   Grotb. 
EDEN— 

TIB6IKU.  Naat  Bros. 

VlKbUliA.  QRAFTON- 

BLUE  RIDQE  8PRINQS—  Milwaukee  Palls  Lime  Co. 

Blue  Ridge  Cement  A  Lime  Wks.     .  HAMILTON- 

QLADE  SPRINQa  MO.—  "— ■ —    '  " 

The  Ee«ne'B  Cement  Co. 

RICHMOND- 
A.  B.  Lee  A  Son,  ffltb.  cor.  Cary. 

Hoore  Lime  Co,,  17th  and  Dock,  ^,_ 

Richmond    Phosphate   Co.,    Cham-  Sarnow  Lime  Co.,  8308  Vliet.      Kl- 

-,„?S,'L2.'-,S°'"-  ^'"^-  Western    Lime    and      Cement      Co., 

RIVBRTON-  Pabsl  Bid*.                                      Fl-l 

Carson  &  Son.  NEW  LONDON— 
Westphal  Bros. 

WASHIHGTON.  Western  Lime  and  Cement  Co. 

SFATTIV  OSHKOSH- 

^l^T^e'-^Rocbe  Harbor  Lime  Co.  rS^CInI-^"'""  '"'■                          "^^ 

SPOKANE-  C.  Poi  &  Sons. 

Washington     Brick.    Lime    &    Mtg.  Horllck  Lime  &  Stone  Co. 

Co.,  Stevens  and  N.  P.  Ry.  SHEBOYGAN— 

TACOMA—  Sheboygan  Lime  Worka. 

Tacoma  &.  Roche  Harbor  Lime  Co.  SUPERIOR— 

E2—  Warehouse  &  Builders'  Supply  Co. 

WEST  7ISGINIA.  WTOHIHG. 

BAKfinXON-  LARAMIE- 

WaHhlngton    Bldg.    Lime   Co.  Clark,    Pelton    &    Broployes   Co. 


Druecker  &  Sons,  368  E.  North 
Ave. 
Ormsby  Lime  Co.,  SU  Pabst  Bids. 
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«  CeDieDt  *  Plaster  Co., 

Louts,  III. 
Aaamant   Utg.   Co.,   Sll  Cham,   of 

Com.  Bide,,  ChlcaBo. 
Adamant     ittg.     Co.,     Hammond 

Bide  Detroit,  Mich. 
Adamant  Mlg.  Co..  West  Superior, 

Wis. 
Adamant  iitg.  Co.,  Syracuse,  N.  7. 
Adamant  Mfg.  Co.  of  America,  IGt 
■etli  Ave.,  New  Yorlc. 
Adamant  Vail  Plaster  Co.,  Indian- 
apolis,  Ind. 
Aetna  Cement  Planter  Co.,  Dillon, 

Kb».  H1- 

Akron  Plaster  Co.,  AJiron,  O. 
Alabaster  Co..  Alabaster  Mich.;  1019 

Chun,    of    Com.    BldK.,     Chlcaffo: 

Union  Trust  BldK.,  Detroit,  Mich. 
Alabaatlne     Co.,     Grand     Rapids, 

Mich. 
Alpine   Plaster   Co.,   Los   AjiKeles, 

Cal. 
American  Asbestos  Co.,  4S  B'wEiy, 


Lawrence,  Kas.  1 

American     Keene's     Cement     Co.. 

South  Bend.  Ind. 
American  Plaster    Co.,    Lawrence, 

American  Hard  Wall  Plaster  Co., 
Utlca.  N.  Y.  J 

Amerlciin  Mfg.  Co.  (EelfpseJ, 
Wavnesboro,    Pa. 

American  Mortar  Co.,  39  N.  Divi- 
sion,  Grand  Rapids.   Mich. 


Kos. 


I.  A  Co.,  Medicine  Lod^, 

plds     Plaster     Co.,      Blue 

Rapids.   Kas. 
Blue   Valley   Plaster   Co..   Omaha, 

Neb. 
C.     A.     Brockett     Cement     Co. 

(Aetna),    lai    W.    Stli,   Kuiua 


J.  L.  browi 
Col 


1»3»  lEth  S 


Mortar  Co..  BuRalo.  N.  T. 

Munaio  Paragon  Wall  Plaster  Co., 
Buffalo,  N.  Y.  Hl- 

Collfomla  Antl-Calorlc  Co.,  Zll  Mis- 
sion, flan  Francisco,  Cal. 

CBrdlff  Gypsum  Plaster  Co.,  901 
Central  Ave.,  Ft.  Dodge,  la.  Ql— 

Champion  Wall  Plaster  Co.,  Frank- 
lln  &  Preble  Ave.,  Allegheny,  Pa. 

The  B.  A.  Chatfleld  Co..  260  Boule- 
vard, New  Haven,  Conn. 

Wm.  B.  Cheney  A  Son,  668  River 
St.,  Troy,  N.  Y. 

Wm.  Wilt  CUike  &  Son,  115  Gay 
St.,  S.  Baltimore,  Hd. 


A.  V.  Collins,  Viola.  la.  I— b 

Connecticut  Adoniant  Plaster  Co., 
10  River  St.,  New  Haven,  Conn. 

Consolidated  Plaster  Mff.  Co., 
Loveland,   Col. 

Cooper  ft  Co.,  Nashville,  Tenn. 

Crown  Wall  Plaster  Co.,  W.  Brad- 
dock,  Pa. 

The  Dayton  Plaster  Co..  Dayton, 
Ohio. 

Decatur  Hard  Wall  Plaster  Co., 
Decatur,  111. 

Decorators'  Supply  Co.,  MS  S.  Clin- 
ton,  Chlcaco. 

DennlBon  Wall  Plaster  Co., 


I,  O. 


J3- 


Des  Uolnas  Fuel  ft  Lime  Co..  De«         I 
Moines,  la.  ' 

Diamond  Wall  Cement  Co.,  Nyock, 

N.  T. 
Diamond  Wall  Ploatra-  Co.,  Indian-         | 

Dt^nson    Cement    Co.,    831      Max- 

Suette    Bldg.,    Chicago,    111. 
lor   "-         -  —     .      —    - 


Ion,  : 


t  Plaster  Works,  Dtl- 


Jobn  Dmecker,    Canal    &    Einaie 

Sta.,  Chicago,  DL 
Dun  combs  Stucco  Co.,  Ft.  Dodse. 


Bogle 
Mlct 


Elastic  Pulp  faster  Co.,  Wairen, 

Ohio. 
BnKllsh   Plaster  Works,     OakBeld, 

Brie  Hard  Wall  Plaster  Co.,  Erie, 


Bureka     Plaster     Co., 

N.  T. 
Bvansvllle  Adamant  Factory,   Br- 

anavllle,  Ind. 
The      Fish  back      Plaster      Co.,    lOT 

Cham,  of  Com.,,  Toledo,  O. 
Fitzgerald   Plaster   Co.,    Alle«heny, 

Pa.;  Springfield,  111.;  Peoria,  III.; 

and  HunUngdon,  W.  Va.  I 

Forrester  Plaster  Co.,  ft.  Klrtland. 

Cleveland,  O.  I——, 

Ft.  Dodge  Plaster  Co.,  Ft.  Dodse. 

la.  Ql- 

Samuel   H.   French   &   Co..   1th   ft 

Callowhilt,   Philadelphia,   Pa. 
Fowlei  Ac  Fay,  Uankato,  Minn. 
Garden  City  Sand    Co.,  Secority 

Bide.,  Chicago,  HL 
Gibraltar  WalT  Plaster  Co.,  1«7  Ni- 
agara,  Buffalo,  N.  Y. 
F.   Godfrey   &   Bro.,    100    Monroe, 

Grand  Rapids,  Mich.  CI— 

Golden      Gate     Plaster     Mills,     US 

"n  Frajictsco,  Col. 

Gypsum  Woiks,  4I» 

___    Co.    Bldf.,    Grand 

Rapids,   Mich. 
Grand  Rapids  Plaster  Co.,  (G  Mon- 
roe, Grand  Rapids,  Mich.    (W.  S. 


PLA8TBE  MANUFACTURBKS. 


HoToy,  Gen.  Agt.) 

Qranlte  Hard  Wa.Il  ] 
apoUa.  Hlnn. 

Oranlte  Wall  Plaster  Co.,  Orand 
Baplda,  Mich.,  and  Port  CllntoD 
and  ToungBtown,  O,  Fl— 

Oreat  Weateni  Plaster  Co.,  Law- 
rence, Kan. 

Oypsura  Products  Ktg.  Co.,  Orand 
Rapids,  Mich.  HI— 

Hammill  a  Olllesple^  240  Front  St., 
New  York. 

Uearfleld,  Bannlater  A  Co..  SK  Ban- 
Bome^  Son  Franclaco,  Cal. 

HICKlnaon     Utg-     Co.,     NewburB, 

Indiana  Adamant  Wall  Plaster  Co., 
19S  W.  Maryland  St.,  Indianapo- 
lis,   Ind. 

International  Rock  Plaster  Co., 
Jersey  City,  N.  J.  J 

Iowa  Plaster  Association,  Fort 
Dodge,  la.  CI— 

Keene'a      Oment      Co.,      GUde 


«iw\; 


v«. 


Keena'a    White    Cement    Co.    (Inc.) 

New  York. 
Kentucky  Wall  Plaster  Co.,  Water. 


E,  of  1st,  Louisville,  Ky.  K2— 

Keystone   Plaster   Co.,   Lock    Box 

CTt,    Chester,   Pa.i     IS   S.    Broad,' 


..n  St.  whart  8.  W., 

Washington,  D.  C„  and  Wllllams- 

port,  Pa.  Dl— 

J.  B.  King  a  Co.,  1  B'way,  N.  Y., 

A  New  Brighton,  S.  I.,   N.  T.,  & 

SS  Genesee.  Buffalo,  N.  T.      CI— 
V.  C.  A  C,  B.  King.  BIO  West.  New 

York. 
Lima  Coal  A  Sewer  Pipe  Co.,  ZCC- 

ZOe  E.  Market  St.,   Lima.  O. 
C.    M.   Little   &   Co..   K   Peninsular 

Bank  Bldg.,  Detroit.  Mich. 
L,one    Star    Plaster     Co.,     Quanah, 

Marsh  a  Co.,  Sandusky,  O.  CI— 

Michigan  Adamant  Wall  Plaster 
Co.,  Detroit,  Mich. 

Michigan  Gypaum  Co.,  Orand  Bap- 
Ids,  Mich. 

Michigan  Plaster  Co..  Orand  Rap- 
Ids,  Mloh.  I 

Michigan  &  Ohio  Plaster  Co.,  Pyth- 
ian Temple.  Grand  Rapids.  Mich. 

Midland  Plaster  &  Cement  Co..  618 
Michigan  Trust  Bldg.,  Grand 
Itaplds.  Mich,  Ol— 

Midland  Plaster  Co.,  Bldrs.  A 
Traders'  Exch.,  Kansas  City,  Mo. 

C.  L.  Miller. 

Mills  Bros.,   SrplngHeld,  O.        Dlo 

Montana  Hard  Wall  Plaster  Co., 
Butte.  Mont. 

Montana  Plaster  Co.,  Jollet,  Mont. 

Napoleon  Pulp  Flaater  Co.,  T19  The 
Niaby,  Toledo,  O.,  and  Napoleo 


Ohio.' 


Jl- 


NeolUh  Co.,  113  «th  Ave.,  New  York. 

Newark  Lime  A  Cement  Mfg.  Co- 
foot  of  Bridge  St.,  Newark,  N.  J. 

New  England  Adamant  Co.,  1« 
Devonshire.  Boston. 

New  Jersey  Adamant  Mfg.  Co.. 
Newark,   N.   J.;  391  PassaJc  Ave., 


Northwestern  Adamant  Co.,  Mil- 
waukee, Wis. 

Korthweitem  Lime  Co.,  St  Paul, 
Hlnn. 

New  York  Gypsum  Co.,  Syracuse, 
N.  Y, 

Ohio  Adamant  Co.,  lit  Heravln. 
Cleveland.  O. 

Ohio  Cement  Works,  Idsbon.  O. 

Old  Ronua  W«U  PUetei  Co,  But 
LiTOipool,  0.  J»— 

Oregon  Lime  A  Planter  Co.,  Port- 
land, Ore. 

Ottumwa  Plaster  Co.,  Ottumwa.  la. 

Paragon  Plaster  Co.,  Syracuse, 
N.  T.  Fl- 

Fai«Son  FUatei  &  Supply  Co., 
Sctanton,  Pa.,  uid  Bloombms, 
Pa.  Hi— 

Penn.   Fuel  Co.,   Columbus,  O. 
Peoria  Portland  Cement  Wall  Plas- 
ter, Peoria,  111. 
Phoenix     Plaster     Mills     (Wothor- 
Mia  A  Son,  props.),  CG  9th  Ave., 


ST 


Piatt  Plaster  Co.,  130  Fulton,  N.  Y. 
Queen  City  Plaster  Work^.  7  Ton- 

ananda.  Buffalo.  N.  T. 
Fred  H.  Qulncy,  Sallna,  Kas. 
A.    D.    Kathbone,     Grand    Rapids, 

Hlch. 
Bed    Beach     Plaster    Mills.      Red 

Beach,  Me. 
Bock  Plaster  Mfg.   Co.,  lOU  Cham. 

Of  Com.  Bldg.,  Chicago,  III. 
Rock  Plaster  Co.,  of  N.  Y.  A  N.  J.. 

U  B'way.  N.  Y.,  and  ft.  Tth,  Ho- 

boken.  N.  J.  GI— 

Bock  Plaster  Co.,  Dreoden,  O. 
Rock  PlBflter  Mfg.   Co.,  Columbus. 

Rock  Plaster  Co.,  Providence,  R.  I. 

Rock  Plaster  (Samuel  H.  French 
A  Co.,  agent),  4th  and  Callowhtll, 
Phi  la,  Pa. 

Rocktord  Wall  Plaster  Co.,  Rock- 
ford,   III. 

Roman  Cement  Plaster  Co.,  Spring- 
vale,   Kan. 

C.  H.  Rose  A  Co.,  lO.  Jm  Sailft  Chi- 
cago. 111. 

Royal  Cement  Plaster  Co.,  Sallna, 
Kas.. .  and  S.  end  Ot  Uth  St. 
Bridge,  St.  Louis, 

Royal  Plaster  Co.,  Wh  c.  Culvert, 
ClncinnaU,   O. 

at.  Paul  Cement  Works.  St.  Paul, 
Minn. 

Bt.  Paul  Lime  and  Cement  Co.,  St. 
Paul.  Minn. 

Sallna    Cement    Plaster    Co.,    Law- 


Sand  usky  Wall  Plaster  Co.,  Ban- 
dusky.   O. 

SouthweBtern  Plaater  Co.,  Savan- 
nah, Oa. 

The  Alden  Speare's  Sons  Co.,  N> 
Atlantic  Ave.,   Boston,  Mass, 

Springtlold  Bureka  Hard  Plaster 
Co.,  Sprlngtleld,  Mass. 

Standard  Cement  Plaster  Co.,  Lar- 

Standard  Plaster  Co.,  Buffalo. 
N.  Y. 
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Btandard  Wall  Flatter  Co.,  Winona,  The   Warner    Miller    Co..    RaJlroad 

Minn.  Ave.,  New  Haven,  Conn. 

SUodud  W^  Plwut  Co,  Loni.-  ^-^  ^^^"L.^^i^^^C^U  '^■■ 

TUle,  Ky.  WindMT  Cement  Co_  i66  Devoa- 

Tenneasee  Adanuint  Plaster  Co.,  E.  .htni   Rnatnn    Wih 

Thomson  ft  Dunlop,  Duluthj  Minn.  i^'ew  Viirk.                                       Dl— 

Calvin  lomldDS,  lao  Libertv  St..  ^  Bridenthai  ft  Co.  I 

N.W  VnA  Zenith    Wall    Plaater    »nd     FtnlaJi 

new    JOTK.                 Co..  U  N.  M.  Mlonaapolta,  Minn. ; 

Union  Mills,  Orandvllle.  Mich.  South  St.   Paul,   Minn.,   and  Port 

U.  8.  Gypsum  Co.,  Chicago,  111.  Dodie,   la.                                   U— 


byGoogIc 


INDEX. 


Abutments.    See  Piers. 

Accelerated  Tests  4S,  9S 

Adulterants,   to  Delay  Setting.. .-138 

Adulterations.  Tests  for 44,  13» 

Advances  In  Cement  Trade 9 

Aeration  of  Cement,  Speddcatlons 

for    73.  101 

Africa— 

Cement  Imports  33,  35.  41B 

Cement  Manufacture  33.  41& 

Cement   Prices    33 

Agents,    Bales U 

Akron  Cement  li  2S3 

Alatwma— 

Portland  Cement  In 253 

Puizolan  In  Z60.  306 

American   Society  of  Civil   Engrl- 

neers.   R^»ort  of  Cement  Teata..  36 
Analysis,    See  Chemical. 

Anchor   Bolts   ]«3 

Archec— 

Concrete  130.  131,  182 

Concrete  Steel  84,  120 

In  Bldewalks   IW 

Spool flcallons  for   ....142.  143.  143, 

162,  157.  169 
Speclfl cations  for  Cement  tor 84 

Bpeclflcatlons   for  Cement MO 

Supervising  Use  of  Cement 613 

Portland   Cement   ln.,.i..2T.  3<G.  311 

Cement  Imports  33.  34.  35.  41T 

Cement  Manufacture  33,  34 

Cement  Prices  33,  K  K 

Cement  Imports  36,  419 

Cement  Manufacture 34,  416 

Ball  Mills  SO 

Baltimore    Speelflcatlons    for   Ce- 
ment     94 

BaliiBtrade.    See  Hand  Ralline. 

Barrels.  Slie  of  Cement .2%  IX 

Belgium.  Cement  Manufacture  In. 409 
Dl  OCXs- 
Concrete  Building  136,  ns 

Concrete   Sewer    212 

Blowing  of  Cement 7S,  87,  SB 

See  Checking. 

Boiling  Test    43.  75,  87,  98 

See   also  Hot  Water. 

Bonna   Concrete-Stoel    System 121 

Eordenave  Concrete- Steel  Syslem  120 

Brands  ot  Cement U,  379 

Breakwaters.    Concrete    129 

Brick  Facing  for  Concrete  Arch. .147 

Ikying,    Mortar  tor 206.  219,  2S 

Briquettes   tor   Tests   of   Cement. 
Method  otmaklnc... 40,  60.  74.  78, 

81.  83,  96 
Butfalo  Spedflcatlons  for  Cement.  93 
Buildings— 

Concrete  215,  216 

Concrete  In  130.  219 

Concrete,    Steel   In 120 

Desrrlptlon  ot  Construction  ot.  ,216 


Portland  Cement  In. ..27,  284.  278, 

219.  306.  308 

Cement    Imports    30 

Cement  Manufacture ..  3D,  2S9.  286, 
273,  Z7«,  279,  281,  285,  287.  2S8. 

294,  297,  2S9,  304,  308 

Cement  Prices  30    . 

Caalng.     See  Molds. 

Cement,  Development  of  Industry.  22 

Brands  o(   379 

Foreign  Trade  406 

Manufacturers  of  31S 

See  also  Directory. 

Centering  tor  Arches 149,  153,  212 

Central  America- 
Cement  Imports  30,34 

CertlDcates  ot  quality  required...  88 

Chalk  tor  Cement .• 21,  tS 

Checking  of  Cement,  Am,  Soc.  C. 

E..  Report  on 38 

Speolflctttlons  tor.. 74,  77.  7B.  79,  81, 
82,  86,  87,  88,  89,  92,  93,  H  96, 

98.  9»,  100 

Chemical    Analysis   of   Cement 44 

Composition    Speclfled. .  .80,  84.  88, 

93,  H  98,  99.  IW.  145 
Engineers       and       Laboratories 

Making  «76 

Speclfled   73 

Standard   Method   of 69 

Chimney- 
Concrete    123 

Concrete-Steel   123 

China- 
Cement  Imports  33.  417 

Cement  Manufacture   33,  416 

Cinder  Concrete 121,  1*2,  138,  220 

Cisterns,  Plastering 218 

Clay  for  cement a,  23,  2& 

Clip*     tor    Machine     for    Holding 

Briquette  42 

Coal  for  Burning  Cement 17.  IS,  19 

Coffer  Dnms 142,  IBS 

Cold.     Effect   ot  on  Setting 139 

How  to  Overcome 140,  174 

Stops  Sidewalk  Work 198 

Color   (or   Cement   Concrete. ...138, 

Color  of  Cement,  Specified '..  T5 

Colorado.    Portland   Cement   In.... 

27,  !GS,  288,  270,  302 

Composition,     See  Chemical. 

Compressive  Strength  of  Cement..  60 
Report  ol  Am,  Soc.  C,  B.  on....  37 

Concrete,   and  Steel.     See  Steel- 
Arches    .,    84,  120,  130,  131.  182.  142. 

143.  146,  148,  152,  154,  167.  199 

Boxes    for    Measuring 182 

Breakwaters    129 

Buildings  130,  21B 

Building    Blocks 138 

Chimney    123 

Cost  of... 102,  109.  115.  116.  230,  231.  232 

Cost  ot  Wet  and  Dry 118 

Crushing  Strength  of. 112.  113,114,  US 
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Concrete  (continued)— 

Curb  IK,  MO 

Driveway*  Iffi,  SB 

Bxpanslon  or  US 

FbcIds   .  .US.  MS.  lEfi,  IK,  170,  ITS,  179 

Fences    UG 

Floors  IM 

Foundatlona  134.  ISS.  ISS.  174.  221 

Oatewaya  l!6 

Qravel  113,  114,  IIG,  US,  ITl 

Gutter    126,  1B7 


1S3.  ISS,  1»,  1S7,  189,  IW,  liG, 

am,  2SS,  t!«.  m.  sa 

Limestone  Screenlncs  In 118 

tiocks  lis 

Uachlne  Ulxlng  117 

Miscellaneous  Vaea  IS 

Mixers  Described   117 

Mlxlnx,  Specincatlons  tar.148,  1E4, 

1«0,  169.  172.  176,  178.  207,  2H 

Piers  US 

Pipe  Lining 128 

Placing  MetbodH  of.. .142,  148.  1E3, 
165,  161,  1S4.  189,  173.  178,  177. 

ITS.  181.  1S4.  192 

Plastering   IH 

Railroad  Work  In 159 

Reservoir  Lining   1S6.  232 

Sand  for. ,119,  14S,  164,  168,  179,  196. 


11.  214 
...127,  12S,  lU.  211 


..497 

Coping.  Specifications  for,  .169,  167,  179 
Cost  of  Concrete  Work.  Estimatea 

of  102.  109,  115.  US,  230,  2S1,  23! 

Cottancin  Concrete-Steel  System.  ,121 
Cracking  of  Cement,  Am.  Soc.  C. 

E.   Report  on S8 

Sea  Checking. 

Credit  Ratings 9 

Cuba.    Cement  Imports 30 


Concr«te-8teel    120 

Curb.     Concrete  126,  197,200' 

Parkhurst  1S5,  200.  201 

Stoel  Bound  Concrete ISO 

and    Gutter    125.197,200 

Dealers  In  Cement 12.  420 

Dealers  In  Lime  and  Plaster 721 

Definitions  of  Cement 14 

Improved 


Bosendaie   IG 

Slafc 16 

t>enmarb,  Portland    Cement  Fac- 
tory In  81!.  410 

Descriptions  of  Cement  Works. 10,  262 

Directory  of  Architects  613 

Brands  of  Cement 379 

Conti-actom  and  Large  Users, ...497 
Dealers  In  Cement 420 


Directory  (continued) — 

Dealers  In  Lime  and  Plaster 79 

Engineers  OS 

Machinery  and  Supplies 6R 

Manufacturers  of  Cement ns 

Manufacturers    of   Lime 7£ 

Manufacturers  of  Plaster 736 

Sales  Agents  ns 

Tests  and  Analyses SJE 

Workers  in  Cemmt {ES 

Ditches.  Cement  Lining  for BO 

Drainage  of  Concrete  Wor)i....ltt,  iH 
Driveways,  Concrete. ..IS,  187.  138.  101 

Dumping  Concrete  in  Water OT 

Ggypt.    Cement  Manufacture St 

Designing  Cement  Plants SiS 

Making  Tests  SJB 

Sui«rvls!ng  Use  of  Cement sa 

England,  Cement  Factories  ln.316.  410 
Cement  Trade  32.  416 

Estimates  of  Quantities  and  Cost. 

101  ts 
European  Countries,   Oment  Im- 

Cement  EIpclI^i'oiV^V^'^'^'.'.'.'.V.'.  K 

Cement  Trade  of 40>.  41< 

Expanded     MetaJ     Steel -Concrete 

Syetem   la,  US 

ETpnnalon   Joints 1*7.  ITO.  ITI 

In  Sidewalks  and  Pavements.... 

184.  190.  US,  SM 
Expansion  of  Concrete.  Teats  oCUS 

Export  of  Cement S 

Facing.     Brick    ItS 

Cement  1J9,  1S5.  170.  ITS.  179 

Stone  in,  16C 

Filler  for  BUck   Pavement 813 

Filling  for  Arches ISO.  lEC.  OS 

Fineness  of  Cement- 
Am.  Hoc  C.  E.  Report ST.  38 

Engr.  Dept.  U.  S.  A «.  47.  4S 

Specified  Portland   ..*«.  7S,  T7.  IS. 
80,  34,  86.  37.  88,  92,  93,  94.  95.  97, 

»,  IM 
Natural. .68.  77,  SO.  SG.  91.  SI.  93. 

H  96,  97.  IB.  9» 

PuEiolan  n 

Flreprooling.  Concrete,  Test  of 121 

Fireproof  Mortars  ISS.  90 

Floors.  Concrete-Steel UO.  m.  IS 

Concrete  124.  !H.  106 

Footings.    See  Foundations. 
Foreign  Cement  Trade. . . 
Forms.    See  Molds. 

Fort  Scott  Cement 14 

Foundations.    Grouted  Concrete. ..134 

For  Concrete  Arches 144 

For  rails  m 

France,  Cement  Trade 32,  410.  416 

Freeslng.  Effect  ot  on  Concrete. .  .141 

Freight  Rates  on  Cement £(f 

Frosl.     See  Cold. 

Gas  (or  Burning  Cement 19 

Georgia.   Natural  Hyd.  Cement  In. 

Puzzolan  in   IC 

Germany.     Cement   Faclorlea   In. 

313.  314,  316,  316.  317,  411 

Cement  Works  Dividends SI 

State  of  Trade 31 

Qranlte.     Crushed.     Specifications 

[or  167,  185,  186,  189,  197 

Granitoid.    Bee  Sidewalks. 
Gravel.    Speclflcationa  for.  .171.  18S. 


..29.  409 
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OrlndlQC.    See  PulTSrillDB. 

Outter,  Combined  Curb  and.. ,117,  UT 

Parkburst 1» 

Oypaum.    See  Plaster. 

Hammer   for  MkkliiK    Briquettes 

SpeclOed ^ 76 

Hand  Rallinn  1B1,  IM 

HeDneblque    Concrete-Bteet     Sya- 

trm   in 

Hot  Air  and  Hot  Water  TeBt« 

M,  TT,  SS,  M,  SS,  88 

See  also  Boiling. 

Hratt  Concrete-Steel  System 110 

Hrdraullc   Cement.     Bee   Natural 

Hydraulic  Cement,  Dednltlon  of. 

14.  « 
Illinois.  Nat.  Hyd.  Cem.  ln.I7,  280.  SB 

Portlnnd  Cem.  In. 27,  S8S.  m,  280.  !88 

Pucmlan  In   SO 

Silica  Cement  In X« 

Improved    Cement 15 

India,  Cemmt  Manufacture  In. ...415 

Cement  Trade   41S 

Indiana  Nat.  Hyd.  Cem.  In..l7.  168, 

2«.  ZH,  zn.  zti.  m..  S&,  ssi. 

215,  29S,  W4.  SOe,  MR,  XS 
Portland  Cement  In. ..27,  178,  281. 

Z8S.  287.  2B3,  ZH  804,  SID 

Italy.  Cement  FactorieB  In 413 

Japan.     Cement  Trade  34,  418 

Java,     Cement  Manufacture 3} 

Kansas.     Nat.  Hyd.  Cem.  In 

IT,  STC,  219.  ZS4 

Portland  Cement  In 27.  SSI 

Kentucky.    Nat.  Hyd.  Cem.  In. IT,  287 
KJIns  for  Burning  Cement- 
Capacity  of  19,  at 

Continuous 10,  is 

DietiBcb  18,  28 

HotTman  23 

Intermittent  17,  18,  19,  23 

Johnson  IS 

Natural  Hydraulic  IS 

Portland   .; 18 

Rotnry.    Bee  rotary. 

Shofer  18 

Vertical  17,  18,  IS 

Laboratorlea.  Testing  ..11,  12.  233.  6^ 
I>Lttabury    &    Biiackman     Labora- 
tory Described   sag 

l,aylng  Concrete. 
LehlKh  Cement  ... 

I,Ime  Dealers  i^  la 

Manufacture  13,  242 

Lime  for  Cement a 

Added   to   Cement 138 

And  Cement  Mortar 218,  219 

And  Cement  Wall  Plaster..  .217,  218 

Paste.    Volume  o( 238 

Weight  of  225 

Llme«tone  for  Cement.. ..18,  n,  SB,  2B 
WoHcs   U»lnB   2« 

tiocks.  Concrete  129 

Ijoulsvllle  Cement   14 

Machinery,  Manufacturers  ot..l2,  678 

Machines    for   Making    Tests    of 
Tensile  Strength  43,  7S 

Uagneala    In    Portland    Cements,  _ 
EBects  of  75 

Manufacturers  of  Cement 318 

Of  Lime    T25 

Of  Plaster  732 

Harl  for  Cemeni SS 

Works  Using  28 

Maryland,    Nat.    Hyd.    Cem.   In.... 

IT.  258.  281,  272.  2TS,  303.  304 
Puiiolan  m  269,  290 


9-Steel  System... 
84,  120,  1S2.  ir  -■ 
Mexico.    Cement  Imparts... 


L  120,  ih.  I43,'i^'l&l 


Michigan,  Portland  Cement  In.,.. 

Is,  27,  Xi  2«),  act,  2E9.  273,  274. 

2TS,  zn,  2ra,  279,  a-  ■—  ~ 


:S2,  SS6,  218,  800,  808,  at 


,  lOT, 


S,  til 


Microscopical  Tests  ES 

Milwaukee  Cement  14 

Minnesota,  Nat.  Hyd.  Cem.  In.... 

IT,  S9,  27«,  288 
Missouri,  Portland  Cement  ln.2ES,  304 

Molds  for  Concrete 122,  US,  134, 

UO,  153,  Ul,  170,  ITl,  ITS,  178,  213 
.Molds  for  Making  Teal  Briquettes.  43 

Monler  Concrete-Steel  System 

120,  122,  ng 

SpeclQcatlons  for  Arches 142,  143 

Mortar.     Cost   of 101 

Dry  and  Wot,  Cost  Compared. ..  .118 

Effect  of  Size  of  Sand U9 

Etrect    of   Variation    In    Propor- 
tions on  Strength  of  Concrete. 

112,  113,  U4,  IlE,  119 
For  Brick  and  BCone  Laying. 208.  219 
Ingredients  of    ...102,  175,  208,  208, 


Machine   Ulxlng    . 


211,  21 


Baltimore  Public  Works... 

Buffalo  Public  Works 

Chicago  &  Alton  R.  B 


Detroit  Public  Works 97 

Discovery  of  at  Various  Places,.  17 
Engr.  Dept.   U.  S.  A.   Speclflca- 


Indlanapolls  Public  Works 88 

Insufficient  Bpeclflcatlona  S7 

N.  Y.  Central  R.  R 77 

Pennsylvania  R.  R T7 

Peoria,   111.,    Sewers M 

Philadelphia  ft  Reading  R.  R....  80 

Philadelphia  Public  Works 91 

Philadelphia  Subway  91 

Pittsburg  Public  Works 04 

Proportions  In  Mortar  and  Coat. 101 
Statistics  of  Development  of  In- 
dustry    IT 

Statistics  of  Distribution 17 

Tests  of.    See  Tests,  also  Names 

or  Individual  Teats. 
Weight  of.. .40.  58,  66,  G8,  73.  82.  91, 

9T,  225.  228 

Nebraska,  Nat.  Hyd.  Cem.  In 17 

New  Jersey,  Portland  Cem.  in.,.. 

25.  17,  255,  288,  2T4.  289,  3W 

Puzzotan  In   S96 

Silica  Cement  In 308 

New  Mexico,  Portland  Cem.  In....  27 
New  York.  Nat.  Hyd.  Cem.  in.,.. 
IT.  253,  2S6,  2K9.  260.  2W.  2T1.  2T3, 
276,  279,  28«,  2»t,  298,  297,  304, 

305,  307 
Portland   Cem.    In. .25.  27,  256.  25T, 
2S4,  288.  3(7.  170.  273.  274,  273,  20, 

27S.  179,  283,  284,  293,  308,  310 


738 

Natural  Cement  In 300 

Ohio,  Nat.  Hyd.  Cem.  In. ...IT.  2T3.  217 
Portland  Cement  ln....S,  27,  Si 

SB,  SEi.  W.  214.  SS8,  ZS7,  3H  310 

Puuolan  In XI 

Oil  for  BumlDE  Cement 19 

PacklnK  of  Cement. %.  68,  70,  73,  SS. 

90,  91,  96,  9T,  es,  100.  2SE 
Painting,  Preparation  of  Concrete 

for ._ 139 

Pavement,    Concrete    124.  168.  208 

ConcretB  Foundation  tor 210,  222 

Filler  for   a3 

See  also  Street.  Sidewalk.  Drive- 
way,   Quttera. 

Paving  filaba  199 

Pennsylvania,  Nnt.  Hyd.  Cem.  In. 

IT,  SET,  279,  ass,  300,  BOJ,  SIO 
Portland   Cem.    In.  .25,  27,  27,  XE, 
!S9,  2S0.  Si,  Z6S,  270,  2T1,  2T2,  27S. 
ns.  279.  SSI,  2S&,  £87,  28S,  234.  297, 

300,  303,  304,  310,  312 

Puizolan  in  281 

Philadelphia.   Testing    Laboratory 

Deacrlbed   284 

Philippine    lalandi.    Cement    Im- 

Krts  SI 
■B,  Concrete 129,  16B,  166 

Piles,  Concrele-Steel  CaslnK  lor.  .220 

Pipe  Lilnlng.   Concrete 138 

Pltufer  Dealers 12.  721 

Manufacture  IS,  243 

Manufacturere  732 

Portland  Cement  In  Wall. ...217.  218 
Plssterlng,   Amount  of    Materla.ls 

Required  228 

PlastPring  cisterns 218.  229 

Pointlnit 16S 

Portland  Cement,  Detinltlons.lfi,  16,  ffi 

Development    of    Industry 25 

Distribution   of   Industry 2B 

Materials  Used  for 18,  21 

For    Plastering   Cisterns 218 

ProeeSBCB  of  Making IS 

Dry   21 

Beml-Wet  IS.  a 

From  Slag  a.  SR 

Wet  a 

See  also  Dascrlptlona  of  Works. 
Proportions  In  Mortar  and  Con- 

Bpeolflcations'for— 

Architects  100 

Ualtlmore  94 

Bl-ooklyn  88 

Buffalo  S3 

Chicago  &  Alton  Ry 82 

Detroit   97 

Indianapolis  . 
Keepers  &  Th 

N.   Y.  Central  Ry T7 

Pennsylvania  Ry T7 

Philadelphia    84.92,100 

Philadelphia  &  Reading  Ry....  80 

Pittsburg    94 

Reading,  Pa.,  Bewors  98 

St.  Louis  99 

Topeka,  Kan 84 

U.  B.  Army 85 

U.  S.  Navy 73 

Tests    of.      See     teets     also     under 
names  of  Individual  tuts. 

In  Wall  Plaster 217,  218 

Weight    of «.  56,  88.  68.  73,  82, 

H  97,  22E,  S2S 
Pulverizing  Cement- 
Ball  Mill ao 


Qriffln  Mill   » 

Tube   MJII    JO 

Purdue  Univ.  Tenting  Laboratory 


Definition  of IS 

Description  of 57 

In  Oeorgla  28 

Proper  Ubo~     " 
Speclflcatloi 

Tests  of.    S 

of  Individual  Tests. 
Railing.     Sea  Hand   Railing. 
"  the  Rotary  K" 


Records  of  Teats,   For_   _. ^. 

Rejected   Cement.   How  Treated.. 

SL  St.  as 

Renton  Fireproof  floor tSO 

Reservoir.  Concrete-Stee)  ..: 130 

Lilnlng,  Concrete  IK.  ISl,  192 

Re- tempering  Mortar  IS 

Roebllng  Concrete  Steel  System.. .la 

RosendalB  Cement  14,  15 

Rotan-  Klln- 

Capaclty 20,  !4 

DMcrlptlon   , IS 

Development  of  U 

Drj-  Process  S3 

Fuel   for   a 

Invention  of  !3 

In  New  Factories X 

Wet  Process  » 

Rouinanla.  Cement  Factories  In. ..414 
Russia,    Cement  Manufacture,  .ra.  «4 

Sales  Agents  n,  39S 

SaJt  Water  for  Making  Mortar 140 

gnmpllng  Cement.    Method  or..41,  S 
Bpeciflcatlons  for,. 73.  77,  79.  80,  82, 

84,  3«.  90,  ».  14S 
Band.  Effect  of  Slie  of  on  Strength 


r  Concr 


..119 


For  making  Cement _ 

Standard,   (or  Cement  Teats 41 

Specldcatlons  tor  Cement  Testa. 

74.  79,  81,  S3,  89.  95,  llE.  175 
Proportions  In  Mortar. ..  .103.  114 

113,  111 

Spec  1(1  eatlons   tor  Concrete 

148,  154.  1E8,  170,  19S,  207.  211.  214 

Weight  of  is& 

Baylor,  D.  O..  and  American  Port^ 


land  Cement  

Sea  Water,  Effect  of  on  Cen 
Servla.  Cement  Factory  In.. 


t..Ml 


Setting  of  Cement.    Tests  a 
pidity- 

Am.  Sac.  C.  E <1 

Engr.  Dept.  U.  8.  A..4G,  47,  49,  6«.  O 
Speclflcatlon    for. .73,  80,  8X.  S3,  8S. 

SS.  81,  89,  91,  92,  B3,  H.  W 

Sewers.    Concrete  Block SI 

Concrete  for  aO 

Of  Brick  LaM  In  Cement m 

Of  Concrete  127,  IIS,  134.  31 

Pipe  x*.  ai» 

Pipe  I'Sylng  XW 

Specifications  for  Cement  for... 

91.  92,  93.  »l,  95,  9t.  97. 18.  M 

Shale  (or  Cement a 

Shipping  of  Cement tSS 


jbyGoogIc- 


Shrlnkutre  of  Concrete \3i 

Sidewalks,    Concrete   for..l2a,  183,  IM 

HnterlRlB  Bequlred  2» 

Spaclftcatlone  .,,.160,  IM.  186,  ISS,  lai 

Sieves  for  TestlriK  Flneneas,.*!,  81, 

»,  £7,  g»,  SI.  »X  Se,  99,  100 

Silica  Cement.  Procesa  ot  Malflng.  22 


Cem,     ... 

Slav  Cement.     Deacrlptlon  of 5T 

Slag  for  Cement IS.  21.  2t 

Boda,  Carbonate  of.  In  Hortar,  tor 

Cold  Weather   m 

SoundnesB.  SpeclBcatlona  for  Port- 
land   «(.  74 

Puiiolan   71 

TeetH  of  IT.  « 

South  Africa,    Cement  Imports...  SI 

Cement  Prices  Si 

South  America.     Cement  Imports. 

SI,  S4 


In 


J.  SU 


..214 


Specincatlons— 

Arch  84.  86,  152 

Architects    100 

Baltimore  M 

Brooklyn   88 

BuHftlo  9S 

Csmsnt  10 

Cement  Curbing  IM 

Cement  Walks  ...183,  186,  138,  m.  191 
Cement.     See  also  Portland,   Nat- 
ural and  Punolan, 

Chicago  A  Alton  Rr 82,  170 

Concrete  Bulldlnsa  21S 

Concrete  Floors  204 

Concrete  Macadam  ■ 

Concrete  Hlxins 

Concrete  Steps  an 

Detroit W 

DUch    Unlng    220 

Driveways  202 

English   requirements   101 

Filler  for  Brick  Pavement 213 

Floors  for  Wet  Cellars 206 

Illinois    and     Mississippi     Canal 

Locks  177 

Illinois  Central  Ry 167 

IndlanapollB  SS.  St,  1G2,  m 

Insufficient 97 

Keepers  &  Thacher 143 

Melan  Arch  84.  85 

Monler  Constructions  142,  220 

Mortar   sot,  207,  20S,  219 

N.  T.  Central  Ry 77,  1«9 

N.  T.  Rapid  Tmnaft  Ry ITS 

Parkhurst  Curb   201 

Pennsylvania  Ry 7T.  79 

Paoria.    111..    Sewers 9S 

Philadelphia  90,  91 

Philadelphia   ArchllecU 100 

Philadelphia  &  Resjllng  Ry 80 

Pittsburg  94,  ISS 

Plastering  Cisterns  218 

Principles  on  Which  to  Base SI 

Quincy.  Mass.,  Reservoir  Llnlng.lKl 

Reading.   Pa.,   Bewers 88 

Renervolr  Unlng   181.183 

St.    Liouia    99.185 

Sewer  Pipe  219 

SewM-B    98.  211,  212 

Street  Crossing  202 

Street  Pavement  of  Concrete.... 

203.  204 


Street  Railway  Foundation 221 

Topeka,  Kan 84 

U.    S.   Army «.  «e,  70.  72 

U.    B.    Navy 7J 

Wall    Plaster    217.  818 

Water   Tight   Mortar OS 

BpeclAc    Gravity,     Test     for,     by 

EngT.  Dept.  U.  B.  A 4E.  4T,  4B 

Portland 6S 

PuMolan   Tl 

Of  Finely  Qround  Cement TS 

SpeciSed  SO.  SS,  91 

Sprinkling    Concrete.. .148,  lEC,  180,  211 
Statistical  Tables- 
Consumption  of  Cement  In  U.  8.  28 
Development   of   Nat.    Hyd.    Ce- 
ment Industry   17 

Development  of  Portland  Cement 

Industry   » 

Diagram  Showing  Changes  in 
Cement  Consumption  Percent- 
age*   a 

Distribution  ol  Nat.  Hyd.  Ce- 
ment Industry  17 

Distribution  of  Portland  Cement 

Industry  K.  27 

Biports     from    Various   Foreign 

Countries    36 

Imports  of  Cement  Into  Various 

Foreign   CountrlES    S4 

Steam  Te>ts  44 

Steel- 
Bound  Curb  130 

Concrete  Construction  120 

SpeddcaUons  for. 143.  148.  149.  1G2. 

I6S.  164.  1(3 

SyBtems.  Bonna  121' 

Bordenave   ISO 

Columbian  121 

Cottancin   IZl 

Expanded  Metal  121 

Henneblque  iSL 

Hyatt  13) 

Melan    120 

Monler  120,  122 

Ranaome    120.  123 

Rod  System.  Not  Patented 122 

Rocltllng   la 

Thacher  121 

Steps.   Concrete   206 

Stone.  Artlflclal 147,  219 

See  also  Block  for  Building. 
Stone.  Broken-^ 
Crushing  Strength  of.  Concrete. 

112.  114,  115,  U9 

Proportion  In  Concrete 109,  112 

Specincatlons  for.lH.  154,  167,  171, 

175,  188.  207.  310 
Stone  Facing  tor  Concrete  Arches. 

14«,  IM 

Relainlng  IGO 

Stone  Laying,  Mortar  for. 208,  219.  228 
Storage   of   Cement,    Specification. 

73,  91,  94 

Street  Crossings,  Concrete I!6.  202 

Street  Railways,   Use  of  Concrete 

for    123,  221 

Stucco.     See  Plaster. 

Subways.     Concrete    Lining 12S 

Sugar  In  Mortar 138 

Sulphate  of  lilme,   Added  to  Ce- 
ment     138 

Supplies.  Manufacturers  and  Deal- 
ers In  078 

Sweden.  Cement  Manufacture  In. .415 
Switierland.  Cement  Factory  In. ..415 
Tanks.   Concrete-Steel   120 


7«  IN 

Temperattirti.  Rlae  In  Mixed  Sam- 
ple   vn 

aee  Expsnalon  Joints. 
TennesBee,  Nat.  Hyd,  Cem.  lii.lT,  M 

Portland  Cement  In SO 

Tensile  Strenph  of  Cemeat— 

Am.  Soc.  C.  E.  Rerort  on ST,  38 

MettiodB  of  MaklnK  Teats,  Neat 

and  with  Band....' 40,  R>.  T4 

KequlremenCs  of  Ensr.  Dept.  U. 

8.  A «.  *7 

Bpecmed  Portland, ...ST,  7B,  TT,  78, 
19.  a.  s:,  SS.  ST.  SS.  83,  H  K. 

8T,  SB.  101.  115,  IH 
Natural.  .SB,  77.  IS,  SI.  S2,  8S.  91, 

B2,  H.  W.  97,  98,  99.  W 

Pimolan  71 

Standards  Ol  39 

Testing- 
Amount    of    Cement    and    Sand 

Required  tor  43 

I.«boratarlGS   11.  12,  233 

Methods  of  Am.  Soc.  C.  E 38 

Methods  of  EagT.  Dept.  U.  S.  A 

38.  « 
Methods  of  Manipulation  for....  47 

Acceptance  G4 

Cement.      See    Flnenees,    TemBlle 
Strength,       SounanesB,       Com- 

Sressive  Streng-th,  Setting, 
peciflc  Gravlly,  Chemical 
Analysis,  Adulterations, 
WelBht.  Microscopical  Tests. 

Classification  of  E3 

Liet  of  LiBboratorlee  and  Engi- 
neers Making   STB 

Purchase  68 

Simple,  (or  Acceptance  of  Ship- 
ments    B3 

Speclflal,   Bngr.  Dept.  U.  8.  A..  « 

Texas.    Hydraulic  Lime  In 308 

Nat.  Hyd.  Cem,   in 17,  254 

-      -      1  Cement  in 27,  JH.  306 


Thactier  Concrete-Stael  System.. -Ul 

Tile,    Portland   Cement UT 

Tools  for  Cement  Plants  and  Ce 
ment  Usem,  Manufacturer*  and 

Dealers  In    678 

Tunnels.    Concrete   Lining JM 

Uniformity  ot  Cement  SpeclSed.g4,  >1 

Users  of  Cement 12 

Uses  of  Cement U 

Utah,  Portland  Cement  In IT.  SB 

Utlca  Oement  14 

Virginia.    Nat.  Hyd.  C«n.  In 

IT,  SO,  SL  «M 

Portland  Cement  tn ZI,  KB 

Wall  Plaster,  Portland  Cement  In. 

BT.  US 

Walls.  Concrete,   ot  Buildings 130 

Wing   1».  1«G 

Washington.   Natural  Cement  1D..1M 

Portland  Cement  in a*.  )M 

Water  Required  for  Lime  and  Ce- 
ment  Mortar   80 

Water  Used  la  Making  Briauettes. 

40.  a,  a,  Tt  TV.  S3,  as 

Natural  O,  7S,  SS,  « 

Portland    40.  ET,  TS,  79.  8S,  85 

Puixolan   7S 

Water   Used   In   Teats,    Bpeclflca- 
tlon  (or  79 

Water- proofing  Arches lEf^  lU 

Reservoir   Id 

Water-Tight  Mortar  ZU 

Weight  of  Cement— 

In  packa^rcs. . .-: Tt.  91.  ES 

Natural   SB.  SS.  94.  »T.  iS,  at 

Portland   «.  73,  82,  94,  ST,  3%  128 


..Tl.  : 


Test   of   40,  W 

West  Indies.     Cement  Imports. .3,  34 
West  Virginia.   Portland    Cement 

In    » 

Wisconsin,   Kat.   Hyd.  Cam.   In... 

IT,  zro.  » 
Workers  In  Cement 12,  8ES 
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It  is  0\ir  Business  fo 
Help  Your  Business. 

If  You  MB.ka.  Soil  or  Vm 


CEMENT 


Write  to  ua  B^nd  we  will  tell  you  whb.t  we  can 
do  for  you.     You  ou^ht  to  know. 

Municipal  Engineering  Co. 


ALL  ABOUT  CEMENT 

,^j^__.  __^j^,  Vp-lo-Vale  and 


Municipal  Engineering  Magazine 


Tha  PublloktloQ  >vKloh  atend*  forsmoat 

In  rapr*»eiite>.tlorv  of  C«m*nt  Intereata. 

Subaorlptlon  Prlos  S3-00  Per  Yeaj. 


-"""^^^"  mUNICIPAL  ENQINEERINQ  COMPANY 

I/fT>lAJ«jM'OLtS.  /fEW   yOKK. 


@   THE  HOWES  "iMNKINC"   Q 

FRICTION  DRIVE  CEMENT  PACKER 

...POR     B/tRRBl^e... 

THE  HOWES  "JEWEL" 

FRICTION  DRIVE  SPECIAL  SACK  PACXEI 

Tkt  ttrMttil  iM  tiilul  Pickcfi  cio  Mil 

Write  for  deflcriptive  circular  d  our  oewlj  improved  maditiH 

The  S.  iwWES  CO., 


SILVCK  CBttK 
Chicaio  Office: 


gy  »*»*: 


— BatabllBhed  18«B— 


© 


IMPROVED 

MIXER  FOR 

CEMENT  1 

SBNO   FOR   CIRCULAH   B. 

W.D.  DUNNING,    •    Syracuse,  N.  Y. 

HJ     CnMKI   IWft  SEWER  PIPESKS;^ 

■   Ua     ^^UlNtvUlnlUI  Flue  LlnloffR.  Chlmocy       ttreavth. 

Tops.  Etc 
•  IkCallT   4Va>.    HBHII   «OURT   IT. 

CINCINNATI  FIRE  BRICK  *«  o~>» 

QLJ|0  "i-woM"  Acent"MaaDtSaTa(e"  Fire  Brick 

Dray  IntH  and  miicd  can  xhlpped  Irani  Cincinnati 


..FOR    OVER    XEN    YEARS.. 


which  I  ca 


sin  Che 


Dii-  work  > 


iDd  ETMt  beautr  <*  thki 

over  30  dlffenint  dtfcs 

'  rAlKHUVST"  twM  ol  coiiKicMu  rcciWMidU. 
D.  C.  BVHTm.  17  Cla.ypool  Building.  INDIANAPOLIS,  IND. 
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IHULVERIZES  1 0 
Ul  an  impalpable 
powder,  Cement,  Clin- 
ker, Limestone,  or  any 
hard  material  in  one 
operation.  Reduces 
coal  to  100  mesh  rapid- 
ly aod  with  little  pow- 
er. Write  for  infor- 
mation regarding  oui 
improved  mill 


N  E- W  E,  L  L 
MFO.   COM'Y 

149    BR-OADWAT 

NEW    TOICK- 


THE  SCHOVLER.  PATENT  STALL  FLOORS 


corci>r:D  Gi/TTOt 


JEFFREYMiMACHIMRY'"= 


QET  OUR  PRICES  BEFORE  ORDERING 

Machinery  a?»  Cement  Plant 


IJEFFREV^CIftlNS 


FOR  CATALOeUE, 


Lathbury  &  Spackman 

Kngineer.s  and  Chemists 

"We  hnve  d«aigned  nnd  bulll  cement  pluit*  in  the  United 
State*.  Canads  and  the  AUSTRALASIAN  Colonlea.urintf 
the  moat  diveralfied  m&teiiala  and  •yvtema.  We  invee- 
tif  ate  and  leport  on  the  coninierctal  value  of  waete  pro- 
duct* for  manufacturing  enterpiieee,  ^vith  •peci&l  ref- 
erence to  the  conalruction  of  by-product  pl&nla.  P&.r- 
ticular  attention  given  to  the  exeLmlne<,tlon  and  analyela 
of  re^w  meLterle^la  for  Portle^nd  cement  nke^nuf endure. 
Esperlnienla.1  burnin|a  meide  of  cement  m&.terl^Ia,** 


laflpectton,  Aaslysla  atid  Teats  of  Cement,  Covorete.  Pavlns 
Bricki  Aapbalt  aad  all  other  EaKlaeerlng  Materials. 


BootH,  Garrett  &  Blair, 

SsUblUlied  In  tB3<S 

Analytical  and 

Engineering  Chetni^^ 

Chemical  analysis  of  waters,  minerals,  ores  and  metals. 

InTtsBtigration  of  cement  properties  and  materials 
Oem^nt  Testing 

404  and  404  Locust  Street,  PHILADELPHIA.  PA. 


Our  Specialities  For  Cement  Plaints. 

Ley  Patent  Steel  Bushed  Chains,  Continuous  Bucket 
Elevators,  Cast  Iron  Screw  and  Pan  Conveyors,  Belt 
Conveyors,  Pope  Transmissions,  Friction  Clutches, 
and  General  Machinery.  Complete  Coal  and  Ashes 
Handling  Equipment  for  Power  Houses    V  V  ^ 

THE  LUtK  BELT  MAOHINERY  OO. 

C*fhgvt  OB  Application.  ^  CHICAGO,  U.  S.  A. 

Dctzscii/Googic 


Thos.  Prosser  &  Son 

15  Gold  Street,       Old  Colony  Bldg., 

NEW  YORK.  CHICAGO. 


.Krnpp  Ball  Hills  and  Knipp  Grit  Mills '"  "•"" 


ks   ior 
grinding  cement  clinker  and  raw  materials. 


Knpp  I 


'  ment  kilns  and  for  other  purposes. 


Kripp  Ball  Mills  for  Drj  or  Wet  l"l'i°f,!,7JStr 

ores;  more  economical  than  stamps;  also  for  crush- 
ing copper  mattes,  nickel  mattes,  and  other  mattes 
for  smelters. 


...ELECTRIC  MOTORS... 

We  have  equipped  some  of  the  largest 
Cement  Plants  In  the  V.  S.  tor  electric 
drive.  We  build  complete  outfit  of 
Generators,  Motors,  Switchboards,  Etc. 

eCT  OUR  CATALOeue  BtFORC  Bume 
NORTHERN  ELECTRICAL  MFG.  CO. 
2JX"«™, —  Madison,  Wis 


Municipal  Engineering  Magazine 

Ueaches  more  people  who  constitute  the  cement  field  of 
btuiuess  than  any  other  American  publication.  It  is, 
therefore,  the  best  advertising  medium  for  this  field. 


i.,Coo>^lc 


INVEjTIOATE 

RITLMINOUJ   MACADAM 

PAVmCNTi 


IeLEGATIONS   Tepresenting  over  fifty  cilies,  aiid  consisting  of   , 
•  City  Officials,  Property  Owners,  Roadway  Associations,  Veteri- 
nary Snrgeons,  etc.,  have,  dprii^.  the  past  few  weeks,  investigated    ' 
,   by  personal  exarainatioi  the   BITUMINOUS    MACADAM    ' 
PAVEMENTi  laid  by  u 

We  have  yet  to  meet  the  Committee  who  has  not  approved  of   i 

I   the  pavement  and  which  has  not  strongly  recommended  its  adoption   , 

a  their  city. 

WHY  DON'T  TOU  INVEiTIOATE,* 

We  court   personal 


WARREN    BROi. 
COnPANT, 


OFERATINO    OrncCi,   3}    PEDEXAL    tTRCET,    BO.»TON,    HASi. 
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